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REQUEST FOR PROPOSALS

KILL CREEK WATER RESOURCE RECOVERY FACILITY
UV Disinfection and Recycled Water Pump Systems

Project WW2001

i

Issue Date: February 9, 2021

Pre-Proposal Question Deadline: February 23, 2021 at 12:00 PM

RFP Proposal Deadline: March 2, 2021 at 12:00 PM
City of Gardner
Utilities Department
1150 E. Santa Fe Street
Gardner, KS 66030

Contact: Ric Gere, Utilities Staff Engineer
Phone: (913) 568-8123
Email: rgere@gardnerkansas.gov

Description: The City of Gardner is requesting qualified Vendors to submit proposals on an ultraviolet 
disinfection system and/or recycled water pump system to be installed by others at the Kill Creek 
Water Resource Recovery Facility. It is the intent of the City to pre-select and secure price for purchase 
of two separate equipment systems and enter into additional contract with an installation contractor 
for the removal and replacement of the existing equipment from service.

This project qualifies for sales tax exemption for purchasing of equipment, materials and supplies.

A mandatory site visit will be required for each Vendor to conduct and evaluate current equipment 
installation to determine equipment to be recommended in their Proposal. 

Site visits shall be coordinated and scheduled by contacting: 
Scott Millholland, 
Kill Creek Water Resource Recovery Facility Superintendent
Office: 913.856.0986
smillholland@gardnerkansas.gov

Sealed proposals for the UV Disinfection and Recycled Water Pump Systems will be accepted by 
the City of Gardner, Kansas, at the Utilities Director's Office, Utilities Department Administration 
Building, 1150 E. Santa Fe Street, Gardner, Kansas, 66030, until 12:00 P.M. (local time) March 2,
2021, at which time the proposals will be taken under advisement, and the names of respondents will 
be made available for public record; all other information is confidential until contract negotiations are 
completed.  Any proposal received after the designated closing time will not be considered and 
will be returned unopened. Sealed Proposals are due prior to the Proposal Deadline indicated above 
and must be marked Proposal for: KILL CREEK WRRF UV DISINFECTION & RECYCLED WATER 
PUMP SYSTEMS, PROJECT WW2001

No oral, telegraphic, facsimile or telephonic RFPs or RFP alterations or corrections will be considered. 

Copies of RFP documents can be viewed or purchased for a Non-Refundable fee on-line at 
www.drexeltech.com in their eDistribution plan room, additional assistance is available at 
distribution@drexeltech.com.
on the website. The Contract Documents for use in preparing proposals may also obtain a set of such 
documents from Drexel Technologies; 10840 West 86th Street, Lenexa, KS 66214, 913-371-4430. 
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All Manufacturers and/or Vendors are prohibited from contacting City officials, consultants, or
staff, regarding this RFP between the time of issuance of the RFP and contract award, unless 
such contact is made through the City contacts specified below. Failure to comply with this 
provision could result in the rejection of a proposal.

All questions regarding the proposal documents and proposal should be directed in writing via 
e mail or posted mail to both contacts listed below.

Scott Millholland
Kill Creek WRRF Superintendent
smillholland@gardnerkansas.gov

Ric Gere
Utlities Staff Engineer
rgere@gardnerkansas.gov

Pre proposal questions will be accepted until Monday, February 23, 2021 at 12:00 PM
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A. Background Information  

The City of Gardner is located in Johnson County, Kansas, at the southwestern edge of the Kansas 
City Metropolitan Area.  The City has a current population of approximately 22,500 and has 
experienced rapid growth during the last fifteen years.  The City owns and operates its own electric, 
water, and wastewater utility systems. 
 
In June of 1990, the City installed a 27-MW simple cycle gas turbine facility for use during peak 
demand periods.  In 2005, the City joined the Kansas Municipal Energy Agency (KMEA) as a 
participant and member of the Electric Management Program 1 (EMP1) to secure an adequate, 
economical and reliable supply of electricity.  As a result, the City entered into Power Purchase 
Agreements (PPAs) to gain maximum benefits.  In July of 
MWh with a peak capacity of 37.1 MW.  As of December 31, 2018, the City serves 8,288 residential, 
536 commercial, and 8 industrial customers. 
 
The City operates one water treatment plant.  The Hillsdale Treatment Plant is located approximately 
6.5 miles south of Gardner and uses the Hillsdale Reservoir as its raw water source. The Hillsdale 
Plant has a design capacity of 4.0 MGD.  A 2.0 MGD expansion is currently being constructed. 
 
Current water usage in the Gardner water distribution system averages about 2.1 million gallons per 
day (MGD), with a maximum daily production of approximately 3.20 MGD.  In 2018, the peak daily 
production was 4.02 MGD due to a dry summer.  The City of Gardner water distribution system, as of 
December 31, 2018, serves approximately 7,258 residential, 325 commercial, and 7 industrial 
customers.  Additionally, the City of Gardner is a wholesale water supplier to Johnson County's New 
Century Air Center. 
 
The City operates one wastewater treatment plant.  The Kill Creek plant has a nominal capacity of of 
2.5 MGD and is designed to handle a peak capacity of 7.5 MGD.  The City serves 6,847 residential, 
229 commercial, and 7 industrial customers. 
 
B.  Project Overview 
 
The City of Gardner is issuing this RFP to identify Vendor(s) that best addresses the replacement of 
existing Ultraviolet Disinfection equipment and the recycled water pump system at the Kill Creek Water 
Resource Recovery Facility. It is the intent to pre-select, secure the costs, and purchase from the 
Vendor(s) for the equipment to be installed by the Installation Contractor. The City will enter into 
additional contract with Installation Contractor for the removal of the existing equipment from service 
and replacement of equipment provided by Vendor(s). 
 
The UV Disinfection Systems shall fully meet all the State of Kansas code requirements in addition to 
meeting all Federal and State regulatory permitting requirements. The current NPDES permit is 
included in Appendix A.  
 
Vendor shall refer to Appendices B and C for the original specifications for the existing UV disinfection 
system and recycled water pump system. These specifications are to be used as reference of existing 
installed equipment and not requirements for proposed equipment systems being requested by the 
City.  
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Proposals shall include all the separate sections identified in the following Sections
Requirements. Partial or incomplete submittals or submittals with responses in an order that does 
not match that presented in the Section Descriptions below may result in disqualification.

Section 1. Experience and Qualifications

Describe the experience and qualification of the Vendor to include:
1. Number of years the Vendor has been in business.
2. Number of years the Vendor has been in the business of disinfection of municipal

wastewater with UV disinfection.
3. Listing of manufacturing facilities for equipment proposed for this project, the location of 

these manufacturing facilities, and years in operation.
4. Sales for the model of equipment proposed for the past five fiscal years.

Section 2. Description of Equipment Proposed

Describe, through use of technical drawings and technical literature, how the proposed equipment 
meets or exceeds the currently installed system requirements. The Vendor shall include a 
description of all auxiliary or support equipment and any warranties and services provided by 
Vendor.

The Vendor shall provide in summary of proposed equipment a general arrangement drawing for 
the City showing proposed layout for equipment systems, modules, AND ancillary equipment 
including ballast enclosures, power and light panels, and any other control or electrical
equipment recommended.

The following items shall be included but not limited in the equipment description summary and 
general arrangement drawings:

1. Model number of UV equipment,
2. System peak capacity in MGD,
3. Number of UV lamps,
4. Power consumption calculations for the proposed equipment, 
5. Panel and enclosure dimensions,
6. Electrical room dimensions and enclosure spacing
7. Calculations demonstrating the proposed equipment provides the UV doses as 

required for disinfection.
8. Calculations showing head loss through UV modules under design peak flow

conditions. 

Section 3. Experience with Installed Equipment 

Provide the following data on at least five similar installations by Vendor of the equipment type or 
model proposed with the following minimum information. At least five installations shall be located 
in the United States and shall have at minimum, the same number of lamps as proposed for the 
City and shall have been in service over two years. Additional installations may be submitted, and 
the equipment installed at the other referenced installations should be of similar size and in a 
similar application to that proposed for the Kill Creek Wastewater Resource Recovery Facility. 
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1. Plant Name/Location/Owner
2.
3. Date Installed or commissioned
4. Upstream treatment processes (i.e., primary, activated sludge, filtered, etc..)
5. Approximate hours run on equipment since installation
6. Disinfection performance obtained
7. Corrective maintenance history (warranty repairs, parts replaced under warranty, parts 

purchased from manufacturer after warranty)

Section 4. Preventive Maintenance Requirements 
Provide a tabulation of preventive maintenance requirements that includes for each task: 

1. Task description, 
2. Frequency of task,
3. Estimated staff hours to perform the task,
4. Equipment, materials, and tools required to perform the task. 

Section 5. Service and Parts Facilities, and Service Staff 
1. Provide if the service technicians full-time employees of the Vendor or contract services.
2. Provide the normal response time for on-site services from the time of order to the arrival 

of a service technician.
3. in the United States.
4. List the parts-stocking warehouse locations in the United States.

i. Are all parts for the proposed equipment type or model available at these 
locations?

5. Provide the normal lead time for delivery of parts from time of order.
6. Provide a detailed list of spare parts included in the Vendor proposal.

i. Include current list price for each spare part sold by Vendor.

Section 6. Schedule of Prices
1. Attach completely, Schedule of Prices for proposed equipment, included spare parts, 

and services provided in Vendor
2. and 

conditions suitable for giving to a bidding contractor for the installation construction 
contract. This shall include initial equipment costs, guaranteed power consumption at 
design average conditions, and guaranteed costs for replacement lamps, ballasts, and 
intensity sensors. Vendor shall guarantee purchase price for lamps, ballasts, and intensity
sensors for five (5) years following the date of Substantial Completion of the equipment 
installation construction contract.

3. The Vendor to all 
bidding installation contractors who request them if the Vendor selected.

Section 7. Start-up and Training
1. Provide start-up and training plans including minimum number and duration of startup,

testing, and training sessions and number of technicians per visit. Training plan should 
include description of training including methods of instruction and sample handouts, 
presentations or reference material.
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A. Proposal Timeline

The following is the anticipated schedule of events:

RFP Released: February 9, 2021

RFP Clarification Questions Due: February 23, 2021

Clarification Answers Released: February 24, 2021

RFP Response Due: March 2, 2021

Utility Advisory Committee Meeting March 4, 2021

Recommendation of award to Gardner City Council March 15, 2021
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A. Proposal Evaluation

A selection committee of a minimum of three personnel will be formed and shall be chaired 
by the Kill Creek WRRF Superintendent. The selection committee shall review the Proposals 
and provide a preliminary ranking of the Proposals according to the criteria contained in the 
RFP. If necessary, discussions, interviews or oral presentations by the top respondents will 
be scheduled.  

The information in proposals is confidential during the evaluation process.  

Final committee consensus of a recommended respondent will be made to the Gardner Utility 
Advisory Commission for recommendation to the City Council.

B. Consideration Criteria

To be considered, the Supplier must demonstrate through their Proposal that: 

1. the Supplier and/or its parent company is an established, financially stable, ongoing 
business, 

2. the Supplier has fully investigated the existing equipment installation and evaluated 
the site for all necessary parameters and any constraints that may exist for the proper 
application of the proposed equipment, 

3. the equipment model proposed by Supplier complies with all requirements and will 
meet any and all State and Federal requirements, 

4. the equipment proposed has demonstrated successful service for minimum of two 
years in at least five installations in the United States, 

5. the equipment proposed requires an acceptable level of preventative maintenance, 
6. the Supplier demonstrated readily available service staff and facilities for all parts of 

proposed equipment can be obtained and/or repaired.
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C. Evaluation Criteria

The selection committee will review and rank the submitted Proposals. If interviews are 
required to assist in the selection process, the short listed Suppliers will be notified.  The 
evaluation criteria used for selection shall be based on the following scoring criteria:

EVALUATION SCORING
Kill Creek Water Resource Recovery Facility

UV Disinfection and Non-Potable Wash Systems

Evaluation Category Maximum Points

Qualifications 15

Meeting System / Technical Requirements 30

Project Schedule 10

Scope of Services and Parts Availability 30

Project Price / Life Cycle Cost 15

Maximum Total Points 100

D. Acceptance and Award

The City reserves the right to waive all formalities and minor defects, and/or reject any and all 
RFPs in whole or in part with or without cause, and/or to accept the RFP that in its judgment 
will be in the best interest of the City irrespective of cost.

The City reserves the right to further negotiate details of the proposed contract with 
respondent to reach a contract that is mutually beneficial and meets the project needs, 
schedule, and budget of the City.
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Wastewater System Improvements 11400-1 
City of Gardner, Kansas 
GBA Project No. 8558.00 

SECTI0N 11400 - CLOSED CHANNEL ULTRAVIOLET DISINFECTION SYSTEM
 

 
PART 1 - GENERAL 

 
1.1 DEFINITIONS 
 

A.  The definitions listed below pertain to this technical specification and do not alter any definitions 
provided in other technical specifications. 
 

1. The OWNER is the City of Gardner, Kansas. 
 

2. The PROJECT is the Kill Creek Wastewater Treatment Plant. 
 

3. The SITE is Gardner, Kansas. 
 

4. The ENGINEER is George Butler Associates, Inc. 
 

5. The SUPPLIER is Aquionics, Inc., P.O. Box 18395, Erlanger, KY 41018.  
 
1.2 The CONTRACTOR is the firm contractually bound to the OWNER for providing and installing equipment 
and materials for the PROJECT specified in project documents. 
 
1.3 WORK INCLUDED 
 

A. The CONTRACTOR shall furnish and install a complete high intensity medium pressure ultraviolet 
disinfection system as described in this specification and as shown on the drawings. The 
CONTRACTOR shall be responsible for equipment installation per directions of the SUPPLIER. The 
SUPPLIER will be responsible for verification of system installation, start-up, testing, and operation 
and maintenance training of the OWNER's personnel. 

 
B. The SUPPLIER shall guarantee that the system shall be capable of disinfecting an maximum effluent 

flow of 9 MGD as described in the water characteristics in Section 2.03 OPERATING 
PARAMETERS., to reduce fecal coliform levels to a maximum of 200 CFU/100mL. The system shall 
consist of two parallel operating units each capable of treating 4.5 MGD. 

 
 
PART 2 - MATERIALS 
 
2.1 GENERAL 
 

A. The CONTRACTOR shall furnish and install a complete high intensity, medium pressure disinfection 
system as described herein. The system shall include, but is not limited to, a stainless steel 
disinfection chamber, groups of medium pressure, high intensity UV lamps, and power/control 
cabinets. The CONTRACTOR shall physically install the disinfection chamber, and power/control 
cabinets according to the Manufacturer's directions and drawings. The CONTRACTOR shall provide 
the power source, electrical conduit, power supply and control conductors to the power/control 
cabinets, and equipment base supports. The CONTRACTOR shall provide electrical conduit between 
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the power/control cabinets and UV units. The Supplier shall provide, install and terminate all 
interconnecting cables between the power/control cabinets and the UV units, and shall also be 
responsible for verification of installation including electrical hookup of equipment, start-up, and 
testing. 

 
B. TRAINING 

 
The CONTRACTOR shall be responsible for all costs for providing 

 
 
2.2 ACCEPTABLE SUPPLIER 
 

A. Only companies with a minimum of five years experience and history of successful installations of 
medium pressure, high intensity UV systems will be considered. Preference will be given to those 
systems that can clearly demonstrate applied experience for comparable applications. Pre-approved 
equipment supplier is Aquionics, Inc., P.O. Box 18395, Erlanger, KY 41018. 

 
2.3 OPERATING PARAMETERS 
 

Effluent parameters: 
 

Fluid Evaluation: 60 % transmission in a 1 cm quartz cell @ 254 nm. 
BOD(5Day):30mgn 
Total Suspended Solids: 30 mg/1 
Fecal Coliform Count: 200/100 ml 
Maximum Flow Rate: 3 1 25 gpm 
Minimum Water Temperature: 32 deg F 
Maximum Water Temperature: 113 deg F 
Maximum Allowable Head Loss Through Chamber: 18"(@ Maximum Flow) 
Minimum UV Dose: 25 mJ/cm2 (at the end of lamp life) 

 
End of lamp life shall be defined to be when UV output of the lamp has decrease by 30%. Minimum 
lamp life shall be 2000 hours if continuously operated at power level 3 and 8000 hours if 
continuously operated at power level 1. 

 
Specification Section 11400, Closed Channel Ultraviolet Disinfection System: 

 
a) Section 2.3, Operating Parameters: 

 
Delete:  

 
Effluent parameters: 

 
Fluid Evaluation: 60% transmission in a 1 cm quartz cell @ 254 nm. 
BOD(5Day):30mgn 
Total Suspended Solids: 30 mg/1 
Fecal Coliform Count: 200/100 ml 
Maximum Flow Rate: 3 1 25 gpm 
Minimum Water Temperature: 32 deg F 
Maximum Water Temperature: 113 deg F 
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Maximum Allowable Head Loss Through Chamber: 18"(@ Maximum Flow) 
Minimum UV Dose: 25 mJ/cm2 (at the end of lamp life) 

 
End of lamp life shall be defined to be when UV output of the lamp has decrease by 
30%. Minimum lamp life shall be 2000 hours if continuously operated at power level 3 
and 8000 hours if continuously operated at power level 1. 

 
Add:  

 
Effluent parameters: 

 
Fluid Evaluation: 62 % transmission in a 1 cm quartz cell @ 254 nm. 
BOD(5Day):30mgn 
Total Suspended Solids: Less than 10 mg/1 
Fecal Coliform Count: 200/100 ml 
Maximum Flow Rate: 3 1 25 gpm 
Minimum Water Temperature: 32 deg F 
Maximum Water Temperature: 113 deg F 
Maximum Allowable Head Loss Through Chamber: 18"(@ Maximum Flow) 
Minimum UV Dose: 25 mJ/cm2 (at the end of lamp life) 

 
Lamp life shall be guaranteed for 8000 hours on a pro-rated basis. End of lamp life 
shall be defined to be when UV output of the lamp has decreased by 30%. 

 
2.4 ULTRAVIOLET DISINFECTION CHANNEL 
 

A. Disinfection Chambers 
 

There shall be two (2) Disinfection Channels, each provided with a UV unit with each designed to 
accept three (3) clusters of four (4) lamps. Initially two (2) clusters (total of eight (8) medium 
pressure high intensity lamps) shall be operational with the third blank cluster left available for future 
expansion. Units shall be Model HCGSA4x2 (two) clusters + 1 (one) future. The addition of the 
future third cluster will result in a unit's capacity of 6.75 MGD. 

 
The chamber shall be constructed of 304 SS. Inlet & outlet shall be 125# ANSI galvanized backup 
flange and stainless steel ring. Sample points in the form of a '/i' diameter ball valve shall be provided 
at the inlet and outlet. Lamps shall be protected by polished high purity quartz sleeves. The sleeves 
shall be of the ozone producing type. The sleeves shall be installed so that the lamps can be removed 
without breaking the water seal. The channel shall be designed so that if properly installed and 
operated, there is no possibility of direct operator exposure to UV from the UV lamps. An access 
hatch shall be provided for each cluster of bulbs. 

 
Section 2.4A, Second Paragraph: 

 
Delete: Sample points in the form of a '/i' diameter ball valve shall be provided at the inlet and 

outlet. 
 

Add: Sample points in the form of a ½" diameter ball valve shall be provided at the inlet 
and outlet. 
 

The chamber's inlet and outlet flange size shall be 18" diameter. A 1" NPT drain shall be provided at 
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the inlet and outlet ends of the channel. Lifting eyes shall be provided for installation and removal of 
the chambers. 

 
B. UV Lamps 

 
1. Medium pressure high intensity ultraviolet arc tubes shall be provided for disinfection. 

 
2. Maximum power consumption per lamp shall be 5 Kw including the transformer. Lamp 

operating power levels shall be 3 Kw, 3.3 Kw, and 3.8 Kw for 4 Kw lamps. Lamp output shall 
not be altered at temperatures as low as 33 deg F. 

 
C. UV Intensity Monitor 

 
1. One lamp in each group of four shall be equipped with a UV monitor which measures the UV 

intensity of that lamp, providing continuous performance verification over the above specified water transmission 
range. The monitor shall be fitted with a filter which allows measurement of UV energy between 220 and 290 nn 
wavelengths only. The wet portion of the monitor shall have a SS housing, viton "O" ring, SS port, and a high purity 
quartz probe over the monitor site hole. The sensor shall be unaffected by static, electromagnetic fields, or short wave 
radio emissions. The monitor shall produce a 4-20 ma signal which shall be sent to control module of its group. 
 
 

D. Automatic Cleaning Mechanism 
 

1. For periodic cleaning of the quartz sleeves and UV monitor probes, each group of lamps shall 
be fitted with a cleaning mechanism which shall consist of a SS yoke and four Teflon bosses. 
Each boss shall hold one viton molded wiper ring which fits over the quartz sleeves. Wiper 
rings shall be replaceable. The automatic cleaning mechanism only shall be operated by 
means of a two pole bi-directional motor and an acme lead screw. Reed switches shall be 
provided at the sides of the channel to signal the control system to stop the motor when it 
reaches either side of the channel. An access hatch shall be provided for manual cleaning of 
each Cluster of bulbs. 

 
E. Temperature Sensor 

 
1. A temperature sensor shall be fitted to each lamp group for protection against heat buildup 

under no flow or drained chamber conditions. UV system to shut down and alarm in event of 
either of the above mentioned conditions. 

 
2.5 UV SPECTROPHOTOMETER 
 

A. A separate spectrophotometer will be provided by the UV equipment SUPPLIER to be used in the lab 
to determine the transmission value of the plant's effluent. The UV spectrophotometer will remain the 
property of the OWNER. 

 
B. The unit shall be a Hach DR4000 Spectrophotometer with a Deuterium lamp, or accepted equal. 

 
2.6 POWER/CONTROL EQUIPMENT 
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A. General
 

1. There shall be a single power/control cabinet for each bulb cluster. Each cabinet shall house 
one power module provided for each bulb cluster. Space for a third power/control module will be available for the 
future third cluster of bulbs. The Manufacturer shall provide the capability to add an additional bulb cluster to each 
UV unit as specified above. Cabinets shall conform to IP 54(NEMA 13). Cabinet ventilation shall be a minimum of 90 
cfm with covers installed. Cabinets shall be constructed of stainless steel. The size of each cabinet shall be 82.7"H x 
32.5"W x 32.5"D. The door of each cabinet shall be electrically interlocked so that the power/control module are de-
energized when the door is opened. Each cabinet shall be equipped with a padlockable power disconnecting device to 
ensure all power is off to the cabinet and UV unit during maintenance. 
 

Section 2.6A.1: 
 

Delete: Cabinets shall conform to IP 54(NEMA 13). Cabinet ventilation shall be a minimum of 
90 cfm with covers installed. Cabinets shall be constructed of stainless steel.  

 
Add: Cabinets shall conform to IP 54(NEMA 12). Cabinet ventilation shall be a minimum of 

90 cfm with covers installed. Cabinets shall be constructed of epoxy coated steel. 
 
 

B. Power Requirements 
 

1. Voltage: 480V, 3-phase Max. Power Demand: 40 Kw (5 Kw per 4 Kw lamp x 2 clusters) @ 
Power level 3 Nominal Power Demand: 12 Kw (3 Kw per 4 Kw lamp) @ Power level l with 
one cluster running to treat 2.25 MGD. 

 
C. Power Module 

 
1. There shall be one power module for each Cluster of bulbs. The module shall be located, 

along with the control unit described below, within the power/control cabinet. Each of the 
power modules shall operate four lamps, using high inductance transformers and capacitors, 
and non-expendable ballasts. 

 
D. Control Module 

 
1. There shall be one control module for each cluster of bulbs. The module shall be located, 

along with the power module described above, in the power/control cabinet. Each control 
module shall contain the following controls and displays. 

 
a. Lamp current indicator to verify each lamp is on. 
b. LED UV intensity readout (%) with a "low UV" indicator. 
c. Power level control of the respective lamp group. 
d. Hours run meter. 
e. Remote on/off cutout for external control of the respective lamp group. 
f. Circuit breaker protection of incoming circuits. 
g. Ground fault protection of lamp circuits. 
h. Cabinet and chamber over-temperature protection. 
i. Control of automatic cleaning mechanism, if fitted. 
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2.8 MONITORING/INTERFACING AND CONTROL REQUIREMENTS
 

A. Each control module shall contain the following output signals for remote monitoring, and input 
signals for control of that group: 

 
1. Cluster Running -- dry contact which closes when the cluster is energized. 
2. Cluster High Temperature -- dry contact which closes if the lamp group has shut down due to 

the following: chamber temp >113 deg F, cabinet temp >158 deg F. 
3. Lamp Out--Dry contact which closes for the following: low UV, or lamp burnt out. 
4. Cluster Transmittance 4-20 mA analog signal corresponding to the output of the UV intensity 

monitor (inline with the UV monitor). This may be connected to a measuring device with a 
maximum 250 ohm input impedance. 

5. Cluster Ground Fault Detection--A dry contact which opens when the lamp group is shut 
down due to ground fault. 

6. Wiper Malfunction--a dry contact which closes if the cleaning mechanism malfunctions. 
 

Section 2.8A.4: 
 

Delete: Cluster Transmittance 4-20 mA analog signal .................... 
 

Add: Cluster Intensity 4-20 mA signal ............. 
 

B. Control Scheme - Flow Pacing: 
 

1. The UV system remote control and indication shall be via the Treatment Train Remote 1/O 
Cabinet (TT1Rl/O) located inside the Blower Building. The 1/O board will be connected to 
the main PLC that is incorporated in the Plant's SCADA system. Automation of the UV 
disinfection process will be accomplished using the effluent flow meter, located at the UV 
Building, to flow pace the UV equipment and control the On/Off operation for each bank of 
bulbs. 

 
2. A 4-20 mA signal will be input into the SCADA system from the effluent flow meter. Based 

upon the instantaneous flow rate the, the SCADA system shall be programmed to either start 
or stop a lamp group(s), or open or close an motor operated weir gate to allow flow to enter 
the required UV chamber(s). The UV chambers shall be setup for a lead-lag-type operation. 
After each 7-day period the lead chamber will switch to help ensure uniform lamp usage 
between the different UV chambers. When the lag UV chamber is brought online due to high 
flows, the lag lamp group(s) shall be energized upon the initiation of the opening of the lag 
weir gate. De-energizing of the last bank of bulbs shall be initiated upon closure of the lag 
weir gate.  Each UV chamber shall be equipped with floating-ball-type level switches as 
shown on the drawings. These switches are provided and installed by others. The signal from 
the switches shall be input into the UV control panel, and shall be a permissive for energizing 
the UV bulbs. The float switches are intended to ensure that the UV bulbs are not energized 
until after full immersion. 120VAC, 1PH interrogation voltage for the switches shall be from 
the UV control panels, and closure of the switch contact shall be a necessary permissive for 
lamp energization.  

 
Specification Section. 11400, Closed Channel Ultraviolet Disinfection System,  

Paragraph 2.8.B.2.;  
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Modification: Modify the last sentence to delete the requirement for 120 volt single phase 

  
 

3. The following flow pacing scheme shall be programmed into the SCADA control system: 
 
 

LEAD (UV Chamber)  LEAD/LAG LAG UV CHAMBER 
 

Lamp  Lamp    Lamp  Lamp 
Flow (mgd) Group #1 Group #2 Weir Gate(s) Group #1 Group #2 
0-2.24  On  Off  Open/Shut Off  Off 
2.25 -4.4 On  Off  Open/Shut Off  Off 
4.5 -6.74 On  Off  Open/Open Off  Off 
6.75 -9.0 On  Off  Open/Open On  On 

 
For decreasing flow, the operation of the lamp groups and weir gate(s) shall be in descending order. 

 
Section 2.8B.3: 

 
Delete:   

 
LEAD (UV Chamber)  LEAD/LAG LAG UV CHAMBER 

 
Lamp  Lamp    Lamp  Lamp 

Flow (mgd) Group #1 Group #2 Weir Gate(s) Group #1 Group #2 
0-2.24  On  Off  Open/Shut Off  Off 
2.25 -4.4 On  Off  Open/Shut Off  Off 
4.5 -6.74 On  Off  Open/Open Off  Off 
6.75 -9.0 On  Off  Open/Open On  On 

 
For decreasing flow, the operation of the lamp groups and weir gate(s) shall be in 
descending order. 

 
 

Add: 
 

LEAD (UV Chamber)  LEAD/LAG LAG UV CHAMBER 
 

Lamp  Lamp    Lamp  Lamp 
Flow (mgd) Group #1 Group #2 Weir Gate(s) Group #1 Group #2 
0-2.24  On  Off  Open/Shut Off  Off 
2.25 -4.4 On  On  Open/Shut Off  Off 
4.5 -6.74 On  On  Open/Open On  Off 
6.75 -9.0 On  Off  Open/Open On  On 

 
For decreasing flow, the operation of the lamp groups and weir gate(s) shall be in 
descending order. 

 
2.9 SPARE PARTS 
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The following spare parts shall be included as a part of the equipment to be supplied:
 

1. Eight spare lamps 
2. Eight sleeves 
3. Eight wiper rings 
4.  

 
PART 3 - WARRANTIES 
 

The SUPPLIER shall provide a written warranty that provides for: 
 

1. Full replacement of all defective lamps within the first 1000 hours of operation. 
 

2. Full replacement of components against defects in materials and workmanship for a 
period of one year of operation if equipment is installed within one year of delivery 
to site. 

 
3. Warranty period shall begin when equipment is installed, or one year after delivery 

to site. 
 

4. Performance warranty as outlined in Section 1. 1. 
 

 
PART 4  - START UP:    
 

When piping, electrical connections, and electrical inspection have been completed and tested, the 
disinfection system SUPPLIER shall be scheduled for start up. A minimum two week notice shall 
be given to OWNER prior to scheduled training. During start up, the complete disinfection system 
shall be given a operating test of normal start and stop, and operating under wastewater discharge 
conditions. During this test, each unit shall demonstrate its ability to operate properly and shall 
demonstrate its ability to disinfect . All defects, adjustments, and calibrations shall be made at the 
expense of the disinfection equipment  SUPPLIER. Tests shall be repeated until satisfactory results 
are obtained. After the system startup has been completed, and before leaving the job site, a training 
session will be given. The training session will be given to the OWNER's operation personnel to 
familiarize them with the disinfection system operation, maintenance and adjustments.   



KILL CREEK WATER RESOURCE RECOVERY FACILITY
UV Disinfection and Recycled Water Systems

Project WW2001

APPENDIX C

Kill Creek Water Resource Recovery Facility

Original Recycled Water Pump Station
Specifications



 
Wastewater System Improvements 11550-1    
City of Gardner, Kansas 
GBA Project No. 8558.00 

SECTION 11550 - RECYCLED WATER PREFABRICATED PUMP STATION
 
 
PART 1 - GENERAL 
 
1.1 DEFINITION 
 

A. Scope: The recycled water prefabricated pump station will be located inside the 
ultraviolet/cascade aeration building. The pumping station will pump disinfected 
water from the sump located immediately upstream of the cascade aeration steps. 
The plant effluent will be recycled for use onsite to provide process water for 
treatment equipment, washdown, and site irrigation. 

 
B. The definitions listed below pertain to this technical specification and do not alter 

any definitions provided in other technical specifications: 
 

1. The OWNER is City of Gardner, Kansas. 
 

2. The PROJECT is the Kill Creek Wastewater Treatment Plant 
(KCWWTP). 
 

3. The SITE is Gardner, Kansas. 
 

4. The ENGINEER IS George Butler Associates, Inc. 
 

5. The SUPPLIER is Flowtronex PSI Inc., Dallas, Texas, or accepted equal. 
 

6. The CONTRACTOR is the firm contractually bound to the OWNER for 
providing and installing equipment and materials for the PROJECT 
specified in the project documents. 

  
1.2 SUPPLIER SCOPE OF WORK 
 

A. The SUPPLIER shall provide a complete and operational process pumping 
system. SUPPLIER to provide single source responsibility for the manufacture, 
warranty, service and operation of a prefabricated, skid-mounted, fully automatic 
variable speed pumping system for process, washdown, and site irrigation recycle 
water.  The pumping system shall automatically maintain a constant discharge 
pressure regardless of varying flow demands within the station rating.  Pumping 
system shall conform to the following specifications in all respects.  This 
specification covers the minimum requirements, however, it should not be 
construed as inclusive.  It is the SUPPLIER's responsibility to include all 
necessary appurtenances to provide for a complete, automatic, smooth operating, 
and reliable pumping system.  The manufacturer shall supply three complete sets 
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of general arrangement drawings, electrical power schematics, and control 
schematics in the pumping system=s operations and maintenance manual. 

 
 
1.3 CONTRACTOR SCOPE OF WORK  
 

A.  Furnish all labor, material, equipment, and incidentals required to install the 
plant=s effluent recycle pumping system component=s, including control, conduits, 
fittings, piping, mechanical systems, instrumentation, and appurtenances as shown 
on the Drawings and as specified herein. 

 
B.  The CONTRACTOR shall coordinate the scheduling of all subcontractors for 

interfacing between crafts and with the SUPPLIER to provide for an complete and 
operational system. 

 
1.4    FUNCTION AND BASIS OF DESIGN: 
 

A. The unit to be provided is a Flowtronex PSI model FPX-VFCP-475-3-100 (3.0 
HP, 25 HP, 25 HP) packaged pumping station rated for 475 GPM at 100 PSI at 
the pump discharge; 3600 RPM 460/3/60 full voltage. Pumps shall have cast iron 
casing, bronze impeller, mechanical seal and horizontal NEMA faced totally 
enclosed motors. 

 
1.5     ACCEPTED EQUAL:   
 

A. The pumping system shall be of the type manufactured by FLOWTRONEX PSI 
Inc. , Dallas, Texas, or accepted equal, approved by the ENGINEER prior to bid 
opening.  The pumping system shall be of the model number and capacities as 
specified in this section. For consideration of a proposed equal system, the 
CONTRACTOR shall furnish the following data to the ENGINEER at least 15 
days prior to the date of the bid opening: 

 
1.  Complete specification for the pumping system proposed as an equal. 

 
2. Statement of full conformance to the specifications signed by an officer of 

the manufacturer. 
 

3.  General  arrangement drawing showing overall dimensions and all piping 
layouts. 

 
4.  Complete submittal data for all major equipment; pumps, motors, filter, 

variable frequency drive (VFD), programmable controllers (PLC), valves, 
and motor starters. 
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5.  Electrical schematic showing power wiring. 

 
6.  Installation list of 200 variable frequency drive pumping systems which 

have been in operation for a minimum of 3 years. 
 

7.  Location of closest VFD factory trained service centers. 
 

8.  Manufacturer's electrical control panel U.L. file number. 
9.  Manufacturer=s complete pump station U.L. filter number. 

 
B. If, in the opinion of the ENGINEER, the data submitted shows the pumping 

system to be an equal to the system specified, the project bidders shall be notified 
not less than 7 days prior to the bid opening date. 

 
 
PART 2 - PRODUCTS 
 
2.1        SCOPE:    
 

A. Pump station shall be a completely skid-mounted horizontal centrifugal VFD 
pump station built by a single manufacturer.  All equipment including but not 
limited to pumps, motors, valves, instrumentation and controls shall be mounted 
on a common structural steel base to form a complete operating pumping station. 

 
B. Standard construction features shall include the following: 

 
1. 3 1/2" silicone filled pressure gauges with isolation valves 
2. Hose bibb connection 
3. Silent wafer check valves 
4. Individual grooved pump discharge isolation valves 
5. Individual grooved pump suction  isolation valves 
6. Stainless steel pressure transducer 
7. Heat exchanger 
8. Continuous weld around deck plate 
9. Steel grit blast of all piping and structural members 
10. 4" flow meter spool with Data Industrial flow sensor 
11. 4" station discharge isolation valve 
12. 2" station relief valve 
 

 
C. Standard controls shall include the following: 
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1. U.L. listing of complete pump station 
2. U.L. listed NEMA 4 starter and control panel 
3. Main disconnect 
4. Fused motor protection rated for 200,000 I.A.C. 
5. Allen-Bradley microprocessor controller with  SMOOTHFLOW  control 

software. 
6. 25 HP 460 volt variable frequency drive 
7. Input line reactor (transient suppression) 
8. Dual mechanically interlocked output contactors for automatic alternation 

of pumps 
9. Low discharge pressure shutdown 
10. High discharge pressure shutdown with auto restart 
11. VFD fault shutdown with auto restart 
12. Control power transformers and associated protective equipment for all 

necessary control power 
13. Individual high pump temperature safety shutdown 
14. Individual motor phase failure, phase imbalance, and low voltage 

protection 
15. U.L. category B & C surge & lightning arrestor with total power 

dissipation of 82,500,000 VA. Maximum clamping voltage-1,500 volts 
(200a Pulse, 8*20 msec) 

16. Lamp test function 
17. Individual run time monitoring 
18. Automatic alternation of lead pumps 
19. First out fault indication 
20. Automatic Ramp Up feature (ARU) will slowly ramp up to design 

pressure (1 psig every 4 seconds) when filling lines and when restarting 
after a shutdown, or whenever pressure has substantially dropped. 

21. Automatic Diagnostic Utility (ADU) 
22. Operator Terminal Information System (OTIS) for viewing flows, total 

flows, setpoints and system pressure, pump station diagnostics, pump run 
times, and all other registers within the PLC with data logging flow and 
pressure capability and 253 station event history.  

 
 2.2 STATION BASE:    
 

A. The pump station base shall be designed and fabricated to provide proper 
structural support for all attached equipment.  The base shall supply sufficient 
rigidity to withstand the stresses of reasonable and competent transportation to 
site, off loading, installation, and operation.  Main structural members shall be 
constructed from heavy weight channel or I-beam steel.  Provisions shall be 
made in the station base for off-loading and handling the station at the site of 
installation.  Base shall include 1/4" checkered deck plate and 1" steel plate 
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mounted under pump and motor.  All 1/4" deck plate and 1" steel plate shall be 
100% seal welded to main structural members.  Skip welding is not acceptable. 
Critical frequency of complete pump station shall be above operating frequencies. 

 
2.3 DISCHARGE PIPING:   
 

A. All piping shall be constructed from ASTM A105 schedule 40 pipe or heavier as 
required to maintain a 3 to 1 pressure safety factor (including 1/16" corrosion 
allowance).  All piping shall be hydrostatically tested to 150% of maximum 
shutoff pressure.  

2.4 PAINT:  
 

A. Structural steel, attached piping, and supports shall be grit-blasted with #50 steel 
grit per SSPC-10 to a near white metal condition. The cleaned steel surfaces shall 
immediately thereafter be primed with an industrial grade primer to a thickness of 
2.5 to 3.0 mils epoxy primer. The finish coat shall be acrylic enamel to a thickness 
of no less than 3.0 mils. Submit color samples for selection of finish coat color. 

B. The control panel shall be dip cleaned, acid etched and neutralized, iron 
phosphate coated and painted with a finish coat of 1.5 to 2 mils of polyurethane. 

 
2.5 INORGANIC ZINC PAINT:    
 

A. The structural steel skid and piping shall be sandblasted to SSPC-SP6.  A three-
coat inorganic zinc rich paint system shall be applied to a total of 7.0 to 11.0 mills 
thickness over the steel areas. 

 
 Prime Coat 2.0 B 3.0 MIL DFT 
 Carbozinc 11  
 No. 33 Thinner  
   
 Intermediate Coat 4.0 B 6.0 MIL DFT 
 Carboline 190 HB  
 No. 33 Thinner  
 S800 White  
   
 Final Coat 1.0 B 2.0 MIL DFT 
 Carboline 134  
 No. 25 Thinner  
 To be selected  
   
 Total DFT 7.0 B 11.0 MIL DFT 
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OEM equipment incorporated into the pump station shall be solvent cleaned and coated 
with 7.0 - 11.0 mills as follows: 

 
 Prime Coat 2.0 B 3.0 MIL DFT 
 Rust Bond 8 HB  
 No. 25 Thinner  
 Red  
   
 Intermediate Coat 4.0 B 6.0 MIL DFT 
 Carboline 190 HB  
 No. 33 Thinner  
 S800 White  
   
 Final Coat 1.0 B 2.0 MIL DFT 
 Carboline 134  
 No. 25 Thinner  
 To be selected 1.0 B 2.0 MIL DFT 
   
 Total DFT 7.0 B 11.0 MIL DFT 

 
 
2.6 GALVANIZED PAINT:    
 

A. Structural Steel & Piping is to be sand blasted to SSPC-SP6 then hot-dipped 
galvanized to 1480 degrees F temperature with a total dry film thickness of not 
less than three mils. 

 
2.7 BOLTS:    
 

A. All bolts used in the assembly of the pumping system shall be zinc plated to retard 
corrosion. 

 
2.8 PUMPS:  
 

A. The main irrigation pump(s) shall be of the horizontal centrifugal type with flow 
and head defined in the attached technical specifications.  The horizontal pumps 
shall be manufactured according to the standards of the Hydraulic Institute and to 
ANSI specification No. B58.1.  The pump casing shall be ASTM 48, class 30, 
cast-iron capable of hydrostatic test @ 150% of maximum discharge pressure and 
have both suction and hub replaceable wear ring.  All mating parts shall have a 
register fit to ensure alignment. 
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B. The impeller shall be an enclosed, single piece bronze or cast-iron casting 
completely machined on all outside surfaces and statically balanced at time of 
pump assembly.  The impeller shall be keyed to the shaft and securely fastened 
with a vibration resistant lock screw and washer. 

 
C. The packing box shall contain a mechanical seal for the specific application. 

 
D. The impeller shall not contact the suction or hub wear ring under any operating 

load condition. 
 

E. The pump and motor shall be connected by an ASTM  48, class 30, cast-iron 
bracket incorporating a full isolating shield with dual slinger rings to prevent 
moisture from entering the front motor bearing.  The main irrigation pump shall 
be as manufactured by Ingersoll-Dresser Pump Company, or Cornell, or Berkeley.   

 
F. A pressure maintenance pump shall be provided to maintain system pressure 

during low demands periods.  The pump end shall be of the vertical multi-stage 
design with the motor mounted directly to the top of the pump.   

 
G. The pump suction/discharge chamber, motor stool and pump shaft coupling shall 

be constructed of cast iron.  The impellers, pump shaft, diffuser chambers, outer 
discharge sleeve and impeller seal rings or seal ring retainers shall be constructed 
of stainless steel.  The impellers shall be secured directly to the pump shaft by 
means of a splined shaft arrangement.  Intermediate and lower shaft bearings 
shall be Tungsten Carbide and Ceramic or Tungsten Carbide and Bronze.  Pumps 
shall be equipped with a high temperature mechanical seal assembly with 
Tungsten Carbide/Carbon or Tungsten Carbide/Tungsten Carbide seal faces.  
Pump shall be as manufactured by Grundfos.   

2.9 MOTORS:   
 

A. Motor(s) for the irrigation pump shall be of United States manufacture, close-
coupled type, totally enclosed, with a 1.15 service factor, and class F insulation.  
Motors shall be wound for the starting configuration as called out in the technical 
data sheet.  Design pump brake horsepower shall not exceed 98% of motor 
horsepower exclusive of service factor.  Maximum pump run out horsepower 
shall not be greater than 8% higher than motor rating exclusive of service factor.  
The motor bearings shall be selected to withstand thrust loads and have a 
minimum life of 5 years continuous operation.  The motor shaft shall be high-
strength steel protected by a bronze shaft sleeve secured to the shaft to prevent 
rotation.  Motors shall be as manufactured by U.S. Electric, or Baldor or 
Reliance.  
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B. Motor for pressure maintenance pump shall be sized to ensure the pump is non-
overloading when operating on the specified pump curve.  The motor shall be of 
the horsepower, voltage, phase and cycle as called out in the technical data sheet.  
Motor design shall be totally enclosed, with a NEMA C face design operating at a 
nominal 3450 RPM with a minimum service factor of 1.15.  Lower motor 
bearings shall be adequately sized to ensure long motor life.  Motor for pressure 
maintenance motor shall be as manufactured by Baldor.   

 
2.10 PUMP CHECK VALVE:    
 

A. Pump check valves shall be provided on the discharge of each pump and sized per 
the technical data sheet.  They shall be of the silent operating type that begin to 
close as forward velocity diminishes and be fully closed at zero velocity 
preventing flow reversal.  Valve bodies shall be cast from grade 35 cast-iron or 
better and shall be free from blow holes, sand holes, and other impurities.  The 
valve design shall incorporate a center guided, spring-loaded poppet, guided at 
opposite ends and having a short linear stroke that generates a flow area equal to 
the pipe diameter.  Internals shall be machined bronze disc, seat, and stem guide.  
Seat shall be Buna-N to provide resilient sealing.  Dual disc style check valves is 
not acceptable. Valves shall be sized to permit full pump capacity to discharge 
through them without exceeding a pressure drop of 2.5 PSI.  Check valve shall be 
as manufactured by Valmatic. 

 
2.11 PUMP ISOLATION VALVES:   
 

A. Discharge.   Pump isolation valves shall be of the butterfly type with grooved 
ends to provide for expansion and vibration dampening and a lever operator.  
Lug style isolation valves are not acceptable.  They shall be sized as shown in the 
technical data sheet.  Valve body shall be constructed of ductile iron with a 
polyphenylene sulfide coating.  Valve disc is rubber coated ductile iron.  Valve 
shall be rated to 300 PSI.  Isolation valve shall be as manufactured by Victaulic 
Company of America. 

 
 
 
2.12 PUMP ISOLATION VALVES:   
 

A. Suction. Pump isolation valves shall be installed on the inlet of the pump to 
completely isolate the individual pumps.  Valve shall be of the lug style butterfly 
type.  Valve shall have one piece body cast from ASTM A126 cast iron.  Stem 
shall be 416 stainless steel.  Disc shall be nickel plated ductile iron.  Stem 
bushings shall be Acetyl to prevent stem seizure to body during prolonged periods 
of non-use.  Seat shall be Buna-N elastomer, one piece construction, and shall 
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also form the flange sealing gaskets. Valves 8" and smaller shall have a lever 
operator.  Valves 10" and larger shall have a gear operator with hand wheel.  
Valve shall be rated at 200 PSI bubble shutoff.  Pump suction isolation valve 
shall be as manufactured by Watts. 

 
2.13 PRESSURE RELIEF VALVE:   
 

A. A pilot operated modulating pressure relief valve shall be included and sized per 
the technical data sheet.  The valve shall be set 7 to 10 PSI above operating 
pressure and will relieve when inlet pressure exceeds spring setting on pilot.  
Valve shall be quick opening and slow closing to minimize surging. Valve body 
shall be cast iron with 125 lb. inlet and outlet flanges, and shall be rated for 200 
PSI.  A wye strainer shall be installed in the inlet side of the valve body to 
provide clean water to the CRL pilot.  A wafer style butterfly valve shall be 
installed on the inlet and outlet of the relief valve.  Specifications for this 
isolation valve will be the same as for the station isolation valve found later in the 
specification.  Relief valve shall be as manufactured by CLA-VAL. 

 
2.14 PRESSURE GAUGE:    
 

A. A pressure gauge shall be mounted on the suction and discharge header with an 
isolation ball valve.  All gauges shall be silicon filled to reduce wear due to 
vibration.  Accuracy shall be within 2%.  Gauge diameter shall be 3 2 " 
minimum.  Range shall be at least 30% higher than the highest pressure 
attainable from the pumps at shutoff head conditions.  Stainless steel back & 
bronze internal.  Pressure gauge shall be as manufactured by Ashcroft.   

 
2.15 STATION  ISOLATION VALVE:    
 

A. Station isolation valve shall be installed on the discharge of the pump station to 
completely isolate the pumping system from the irrigation system.  Valve shall 
be of the lug style butterfly type.  Valve shall have one piece body cast from 
ASTM A126 cast iron.  Stem shall be 416 stainless steel.  Disc shall be nickel 
plated ductile iron.  Stem bushings shall be Acetyl to prevent stem seizure to 
body during prolonged periods of non-use.  Seat shall be Buna-N elastomer, one 
piece construction, and shall also form the flange sealing gaskets. Valves 8" and 
smaller shall have a lever operator.  Valves 10" and larger shall have a gear 
operator with hand wheel.  Valve shall be rated at 200 PSI bubble shutoff.  
Station isolation valve shall be as manufactured by Watts. 

 
 
PART 3 - ELECTRICAL  
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3.10 SCOPE:    
 

A. To provide complete instrumentation and controls to automatically start, stop and 
modulate pump speed(s) to smoothly, efficiently and reliably pump variable flow 
rates at a constant discharge pressure.  Full alarms and safety features needed to 
protect the equipment and irrigation piping system. 

 
3.20 CONTROL ENCLOSURE:    
 

A. Controls shall be housed in a NEMA 4 enclosure with integral latches.  The 
control enclosure should be constructed of 12 gauge steel and the back plate 
assembly shall be constructed of 12 gauge steel.  The enclosure shall be painted 
as specified in the paint specification listed under Section 2.0 Mechanical.  All 
indicating lights, reset buttons, speed potentiometer, selector switches and the 
operator interface device shall be mounted on enclosure door and also be rated 
NEMA 4.  All internal components shall be mounted and secured to the 
removable back plate assembly.  A closed type cooling system shall be included 
to cool the enclosure and reject heat from the VFD.  Open type cooling systems 
allowing outside ambient air to enter the panel are not acceptable.  No water line 
connections shall be permitted inside of the control enclosure. 

 
B. The VFD LCD display shall be viewable through a water-tight plexiglass window 

built into the control panel door. 
 
3.30 LIGHTNING AND SURGE ARRESTER:    
 

A. All electrical equipment shall be protected by a U.L. approved Category C and 
Category B surge arrester to suppress voltage surges on incoming power.  The 
devise under IEEE C62.41 Category C will withstand a impulse of 10Kv/10Ka 
and Category B to withstand a ringwave of 6Kv/500a and a impulse of 6Kv/3Ka.  
Pass voltage for a 480v devise to the end equipment shall not exceed 1500V-
1800V when subjected to a 8ms * 20ms waveshape resulting in the following 
performance statistics:  3720 joules minimum with a power dissipation of 
82,500,000VA at 1800V maximum pass voltage to the protected equipment.  
Response time shall be less than 5 nanoseconds.    

 
3.40 MAIN DISCONNECT:    
 

A. A non-fusible main disconnect shall be provided to completely isolate all controls 
and motor starting equipment from incoming power.  Main disconnect shall have 
a through the door operator, and shall be sized as shown in the technical data 
sheet.  Disconnect shall be as manufactured by ABB. 
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3.50  CONTROL POWER:   
 

A. Power for the controls shall be provided by a control power transformer which 
will provide 120 volt, single phase power for the pumping system control 
operation.  Control power transformer shall not be used for any other external 
load.  The control power transformer shall be protected on the primary side by 
control limiting fuses of adequate size and voltage rating.  All control 
components will be protected by time delay circuit breakers of adequate size.  
Control power transformer shall be as manufactured by Acme. 

 
3.60  MOTOR STARTING EQUIPMENT:    
 

A. All motor starters for the pumping station shall be mounted on a single back panel 
in a single NEMA 4 enclosure as specified in section 3.10.  Motor starters shall 
meet I.E.C. standards and shall be rated for a minimum of 1,250,000 operations.  
Each main irrigation motor shall have dual contactors which are both electrically 
and mechanically interlocked to allow the VFD to operate on any of the motors as 
called out in the technical data sheet.  Motor overload relays shall be I.E.C. rated 
class 10 ambient compensated.  Fuses shall supply short circuit protection to each 
motor and shall be rated for a minimum 200,000 amp interrupting capacity.  
Motor starters shall be as manufactured by Allen Bradley.  

  
3.70 VARIABLE FREQUENCY DRIVE:    
 

A. The variable speed drive shall be a digital, pulse width modulation (PWM) 
variable frequency drive (VFD) with IGBT transistors.  The VFD shall have a 
minimum wire to wire efficiency of 98.5%, and shall be rated up to 550 volt 
operation in order to eliminate nuisance tripping at marginally high voltage 
conditions.  Front end shall be protected by fast acting semiconductor fuses.  
Any VFD error messages shall be displayed on a 40 character LCD readout in 
English or any one of 8 other languages.  The following fault protection circuits 
shall be included:  Overcurrent (200%), Overvoltage (130%), Undervoltage 
(60%), Overtemperature (70 Deg. C), Ground fault, and Motor overload.  The 
VFD shall be capable of starting into a rotating load and accelerate or decelerate 
to setpoint without safety tripping.  The VFD shall have an automatic extended 
power loss ride through circuit which will utilize the inertia of the pump to keep 
the drive powered.  Minimum power loss ride-through shall be one cycle based 
on full load and no inertia.  The VFD shall be optimized for a 3 kHz carrier 
frequency to reduce motor noise.  The VFD shall employ three current limit 
circuits to provide "tripless" operation.  The following operating information 
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shall be displayed on the VFD LCD:  KWH, elapsed time, output frequency 
(Hz), motor speed (RPM), motor current (amps), and voltage.  Line reactor will 
be installed on input of VFD to protect against voltage transients.  The VFD LCD 
display shall continuously scroll through all operating information and shutdown 
faults while the drive is running and while stopped.  This information shall be 
viewable through a water tight plexiglass window on the control panel door as 
specified in Section 4.0.  The VFD shall be as manufactured by ABB.  

 
3.80 PRESSURE TRANSDUCER:    
 

A. Pressure transducer shall be utilized for providing all pressure signals for the 
control logic.  Pressure transducer shall be a solid-state bonded strain gage type 
with an accuracy of plus/minus 0.20% and constructed of 316L stainless steel.  
Transducer shall be rated for station discharge pressure as shown on technical 
data sheet, and shall provide gauge pressure output, rather than an absolute.  
Pressure transducer constructed of plastic is not acceptable.  Pressure transducer 
shall be as manufactured by Druck.   

 
3.90 FLOW METER:    
 

A. The pump station shall have a flow sensor installed which will provide the pump 
station flow rate and total flow through the operator interface device (OID) as 
specified in Section 4.0.  The flow sensor shall be a six bladed design which 
provides a low impedance signal proportional to the flow.  The accuracy shall be 
plus/minus 2% of actual flow rate between flow velocities of 1-30 ft./sec.  A flow 
meter run shall be included with a minimum of 5 pipe diameters straight run 
upstream and 2 pipe diameters downstream for proper meter accuracy.  Meter run 
shall be sized as shown in technical data sheet.  Flow sensor shall be as 
manufactured by Data Industrial. 

 
PART 4 - PUMP CONTROL 
 
4.1 CONTROLS:    
 

A. All control logic shall be handled by an industrial grade programmable logic 
controller (PLC) with a 40 character LED industrial operator interface providing 
data entry and read-out capabilities.  PLC shall have LED indicators for input, 
output, and six diagnostic read-outs showing PC Run, CPU Fault, and two 
communications, (battery and force).  An LED visual status light is provided for 
each I/O to indicate on/off status.  PLC shall be provided with a built in 
EEPROM, capacitor, and battery for memory backup.  All logic for system 
control, timing, and control of VFD speed shall be handled by the PLC.  A 
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separate set point controller is not acceptable.  PLC shall have a built in clock 
calendar.  The PLC shall be as manufactured by Allen Bradley.   

B. Control software shall be parameter driven, fully documented, and allow user to 
easily change ALL operational parameters.  Standard control features and 
equipment which need to be included as a minimum are as follows: 

 
1. Alarms and shutdowns: 

 
Low discharge pressure 
High discharge pressure (Attempt restart)* 
Low suction pressure or Loss of Prime (Attempt restart)* 
Phase loss (Attempts restart)* 
Low voltage (Attempts restart)* 
Phase unbalance (Attempts restart)* 
Phase reversal 
Individual motor overload/phase loss (indicates which individual motor 
was shut down) 
VFD fault (shutdown VFD pump only and attempts restart)* 

 
* Three unsuccessful restarts in 15 minute period will give hard shutdown.  

 
All alarms will be indicated by a red general alarm light.  Specific alarm 
conditions along with procedures for correction will be displayed in English on 
the operator interface display (OID).   

 
Individual motor phase failure and low voltage safety circuitry shall retire any 
pump that experiences low voltage, phase failure or phase unbalance as monitored 
at the load-side of each pump motor contactor.  Each pump motor shall have its 
individual protective device and time delay to allow for transient low voltage 
during motor starting to allow maximum motor protection.  Separate main phase 
failure and low voltage safety circuit shall also be provided to retire the pumping 
system if it experiences low voltage, phase failure or phase reversal as monitored 
at line-side of control enclosure.  Phase monitor shall have a time delay to allow 
for transient low voltage during motor starting and to allow maximum motor 
protection.  Operator interface device (OID), mounted in enclosure door, shall 
signal phase failure for any affected pump.  The individual pumps or pumping 
system shall not operate until the voltage problem has been corrected and safety 
has been manually reset.  Single incoming phase monitor safety circuit is not 
acceptable. 

 
B. Panel face switches and lights: 
 

1. Individual pump run lights 
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2. Individual pump on/off switches 
3. System Hand/Off/Automatic switch 
4. Mode Select switch -- allows automatic bypass mode of operation which 

can be used if VFD should fail 
5. VFD selector switch -- in manual mode, allows user to select which pump 

will be run of the VFD 
6. Reset -- Acknowledges pump station alarms 
7. Speed potentiometer -- in manual mode allows user to adjust VFD pump 

speed  
8. Low discharge pressure override switch -- disables low discharge pressure 

alarm 
  

C. PLC bypass switch mounted inside panel allows user to manually operate pumps 
should PLC fail. 

 
D. Four distinct set point pressures (normal, lockouts 1 & 2, and high elevation).  

The lockout feature gives the user the flexibility to lower the set point pressure 
automatically at days and times, and "locking out" the operation of one or more of 
main pumps if local power authority imposes penalties for operating these pumps 
during such times.  It also allows user to set a maximum RPM for the VFD pump 
during these lockout times so that user can limit amperage draw during penalty 
periods.  The high elevation set point can be tied into a computerized irrigation 
system, or directly linked to high elevation satellites.  When high elevation 
satellites are operating, control software will automatically and gradually elevate 
the pressure to the new desired set point.  When finished, the high set point will 
be lowered back to normal.  The high elevation set point will only be used if 
called out on the technical data sheet. 

 
E. Software will be included to automatically and gradually ramp up irrigation 

system pressure to the desired operating pressure (i.e., 1 PSI every 4 seconds) 
without overshooting design pressure.  This feature operates whenever pressure 
drops below set point pressure.  This ramp up time is fully adjustable by the 
operator.  This control feature is based on an increase in pressure over a pre-
defined time period.  The acceleration control on the VFD is NOT an acceptable 
means of adjusting pressure ramp up speed.  

 
F. Software will be included for optionally maintaining a lower irrigation system 

pressure when not irrigating.  Reduced pressure values will be shown in the 
technical data sheet.  Controls will cycle the PM pump at these reduced pressures 
during non irrigation times and pressure will gradually increase to design pressure 
when the irrigation periods begin 
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G. Neither flow meter nor VFD output frequency shall be used for shutting down last 
VFD driven pump.  Controls and software shall incorporate a method to 
eliminate excessive cycling of VFD pump at very low flow conditions, yet not run 
the pump excessively at no flow conditions.   

 
H.        Automatic alternation of VFD driven pumps.  This shall be accomplished 

by incorporating dual mechanically and electrically interlocked contactors 
allowing alternation of the VFD between pumps.  

 
I. Real time clock calendar allows PLC to internally provide all date and time 

functions used above. 
J. Two separately adjustable PID control loops for both low flow and high flow 

pressure stability.  
 

K. User shall be able to field select either of two modes of VFD operation.  Auto 
switch VFD option allows VFD to sequentially start each pump.  The standard 
mode of operation starts the first main pump on the VFD and the remaining 
pumps start across the line as required.  

 
L. Shutoff algorithm for fixed speed pumps to minimize pump cycling while also 

remaining responsive to sudden flow reductions.  Minimum run timers alone for 
minimizing fixed speed pump cycling is not acceptable.  Discharging through 
relief valve during pump transitions is not acceptable. 

 
M. Full manual operation capability with panel face-mounted speed potentiometer for 

manually adjusting VFD speed.   
 

N. System can be immediately and directly switched from manual to automatic mode 
of operation.  This allows for manual pressurization and immediate switching 
capability to automatic.   

 
O. Light test sequence:  Pressing the reset button for 5 seconds illuminates all lights. 

 
P. Rate of pressure change algorithm to rapidly determine if there is an irrigation 

demand and immediately cycle on the VFD pump, instead of waiting for pressure 
to drop to a predetermined start pressure.   

 
Q. All pump station shutdowns shall be of the controlled type that sequentially phase 

pumps off  at user selectable intervals to reduce water hammer within the 
irrigation system. 

 
R.          The pump station software program shall be user friendly enough to 

enable the setpoint pressure from being raised or lowered by the end user at the 
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pump station or through the remote monitoring software package if provided.  
The pump station software latter logic shall be written in such a way that no other 
value would require changing if the setpoint pressure had to be adjusted.  
Pressure maintenance pump and main irrigation pump start pressures, the pressure 
maintenance pump stop pressure, low discharge shutdown and high discharge 
shutdown shall not be a specific value but a differential pressure off of setpoint 
(i.e., pressure maintenance pump (PMP) to start 5 psi below setpoint and stop 5 
psi above setpoint).    

        
4.2 OPERATOR INTERFACE DEVICE (OID):    
 

A. The pump station shall include a NEMA 4, 40 character LED display and keypad 
mounted on the control panel door.  This device will allow the operator to view 
and selectively modify all registers in the PLC.  The unit shall store its messages 
in non-volatile memory.  The operator interface device shall incorporate 
password protection for protecting data integrity.  The device will allow for 
display and modification of all timers, set points, lockout times, etc.  The device 
shall communicate with the PLC through the programming port, and shall include 
an RS232 communications port allowing a printer to be attached for real time 
station status logging.   

 
B. In addition to normal data entry keys, the device shall include a minimum of the 

following function keys labeled: 
 

A. Events.   Displays the last 254 sequential pump station events with date 
and time of occurrence.  Events shall include but not be limited to: all 
alarms, starting of individual pumps, stopping of individual pumps and 
changing of selector switches. 

 
B. Pumplog #1.   Operator can scroll through the historical pump station 

flows and pressures for up to the last 7 days.  Sampling time periods can 
be changed by the operator (from 10 seconds to 60 minutes).  Averages 
are taken over the sample period and the average recorded with date and 
time stamp. 

C. Pumplog #2.   Station flow and pressure are shown every second for the 
previous 60 seconds and every minute for the previous 30 minutes.  If a 
shutdown occurs, the flow and pressure tables are locked in so that the 
operator may view how the pump station was performing immediately 
before the shutdown occurred. 

 
D. Status.   Will display the current operating status.  When the station is 

running, the display will show the setpoint pressure, actual pressure, flow, 
and pump RPM. 
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E. Alarm Information.   Last nine alarms recorded in memory and are 

displayed with related detailed information on the alarm, time of 
occurrence, date, pumps operating at time of alarm and how to correct the 
alarm condition. 

 
F. Daily Log/Total.   It will display the following:  Last time of log reset, 

individual pump run times, run times since last reset, pump starts, pump 
starts since last reset, total flow, and total flow since last reset.    

 
G. Scroll Key.   Used to scroll up and down through data. The OID shall be 

an information system only and not required for pump station operation.  
No switches, reset buttons, general alarm light, run lights or speed 
potentiometers are included within this unit.  The pump station will be 
fully functional in the event the OID unit should fail. 

 
4.3 CODES:    
 

The control panel with controls shall be built in accordance N.E.C., and U.L. standards.  
The pump station including electrical components and enclosure shall be labeled as a 
complete U.L. listed assembly with manufacturer's U.L. label applied to the pump station.  
All equipment and wiring shall be mounted within the enclosure and labeled for proper 
identification.  All adjustments and maintenance shall be able to be done from the front 
of the control enclosure.  A complete wiring circuit and legend with all terminals, 
components, and wiring identification shall be provided.  Main disconnect shall be 
interlocked with door.  

 
4.4 OPERATION:    
 

During nonirrigation times, the pressure maintenance pump (PM) will cycle on and off as 
required to maintain irrigation system pressure.  The start and stop pressure shall be a 
differential off of setpoint.  The cycling pressures can be user selected and can be set 
substantially below normal set point pressure, if desired.  If the PM pump cannot 
maintain the desired pressure, then the VFD will start the first pump and will gradually 
ramp the pressure up to desired irrigation pressure.  The start pressure of the VFD pump 
shall be a differential below the setpoint.  The pump speed will be modulated to hold a 
constant discharge pressure regardless of flow.  As the flow rate increases and the VFD 
pump can no longer maintain pressure while at maximum speed, the next sequential 
pump will be started and the VFD driven pump will accordingly reduce its speed and 
modulate.  An algorithm shall be included for accurately reducing the VFD pump speed 
as the next sequential pump is started so that no pressure surges are generated during the 
transition (even with across the line starting).  If the user prefers to switch the VFD from 
pump to pump for sequential starting, he can select this option with the OID.  As the 
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flow continues to increase, pumps will sequentially be started until all pumps are running.  
As the flow begins to decrease, pumps will be sequentially turned off until only a single 
VFD driven pump is operating.  When a no flow condition occurs, the VFD pump shall 
be turned off.     

 
 
Part 5 - INSTALLATION 
 
5.0 GENERAL:   
 

Others shall be responsible for providing all materials, equipment, and labor necessary to 
install all items associated with the pump station. 

 
5.10 UNLOADING AND SETTING SUPERVISION:    
 

Setting and connection of the pump station is the responsibility of the CONTRACTOR. 
 
5.20 START UP:    
 

When discharge piping, electrical connections, and electrical inspection have been 
completed, the pump station SUPPLIER shall be contacted for start up. A minimum two 
week notice shall be given to OWNER prior to scheduled start up date and training. 
During start up, the complete pumping system shall be given a running test of normal 
start and stop, and fully loaded operating conditions. During this test, each pump shall 
demonstrate its ability to operate without undue vibration, or overheating and shall 
demonstrate its general fitness for service. All defects, adjustments, and calibrations shall 
be made at the expense of the pump station SUPPLIER. Tests shall be repeated until 
satisfactory results are obtained. After the station startup has been completed, but before 
leaving the job site, a training session will be given. The training session will be given to 
the OWNER's operation personnel to familiarize them with the pumping system 
operation, maintenance and adjustments.   

 
 5.30 WARRANTY:    
 

The SUPPLIER shall warrant that the water pumping system components will be free of 
defects in workmanship for one year from date of OWNER authorized start-up. 
SUPPLIER will provide replacement parts or components during the warranty life.  
Repairs shall be done at SUPPLIER's expense, but must be pre-authorized by 
SUPPLIER.  The start-up certificate will be filed by the CONTRACTOR with the 
SUPPLIER to activate warranty.  Upon request, SUPPLIER will provide advice for 
trouble shooting of a defect during the warranty period. 
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KILL CREEK WRRF RFP Proposal
UV

Project WW2001
Gardner, KS

Glasco UV NONCON Option

MANUFACTURER’S REP.:

HAYNES EQUIPMENT COMPANY, INC
15725 PFLUMM ROAD

OLATHE, KS  66062

March 2, 2021



15725 Pflumm Road 
Olathe, Kansas 66062 
Phone: 913-782-4962  
Cell:  913-481-7358 
Web: www.haynesequip.com 
Email: ssorenson@haynesequip.com   

 

March 2, 2021 

ATTENTION: City of Gardner, KS 

REFERENCE:  KILL CREEK WRRF 
UV Disinfection and Recycled Water Systems 
Project WW2001 

RFP DUE DATE: March 2, 2021 at 12:00 pm 

Dear Ladies and Gentlemen: 

Haynes Equipment Company, Inc. is pleased to offer the following equipment on the above referenced project.  
For your consideration our quotation is as follows: 

 
EQUIPMENT DESCRIPTION                MFR.    

UV  OPTION 1:  Chambered System for 9 MGD            GLASCO UV 

 Two (2) IL-BT-9500-16-AW reactors with 304 SS elbows.  
o Automatic cleaning center with compressor, regulator and dryer. 

 One (1) shared System Control Center/Ballast control center with Allen Bradley PLC for 
alarming, dimming and other functions. 

o  11 h. 
o Control Center to be installed on ground level of UV building. 
o UV intensity monitoring, lamps status LEDs, and running time meter. One (1) 

transformer. 
 Design layout approved by plant personnel; effluent pipe to be cut back to 1  from wall BY 

OTHERS. 
 Freight and Startup Services included. 
 See Chambered Proposal Package for all of the details. 

 

TOTAL Glasco Chambered Option:  $____210,000_______________ 

UV  OPTION 2:  NONCON System for 9 MGD            GLASCO UV 

 Two (2)  NONCON reactors with internal heat management system. Cooling pumps will be 
supplied. One cooling system per bank. 



o One (1) Bank - each bank having eight (8) UV modules each holding eleven (11) 
lamps.  Eighty-eight (88) lamps. Sixty (60) tubes will extend through reactor. 

 One (1) Ballast Control Center (BCC) NEMA 4X modified Type 304 SS free standing enclosure.  
Includes LEDs, Run Time and UV monitoring system. 

 One (1) System Control Center Allen Bradley PLC for alarming, bank pacing and other 
functions.  One (1) transformer. 

 Layout/Design approved by plant personnel.  North staircase (facing east) needs to be moved 
90 degrees to face north.  BY OTHERS. 

 Freight and Startup Services/Training Included. 
 See NONCON Proposal Package for all of the details. 

 
 

TOTAL Glasco NONCON Option:  $____259,750_______________ 

RECYCLED  PRIMARY OPTION:  CRE Pumps with MLE Motors/Integrated VFDs  GRUNDFOS 
WATER PUMP 
STATION 

 (1) HydroMPC-E system for 475 GPM @ 100 psi to replace the existing recycled water system 
o (2) CRE-45-3-1 pumps which include integrated VFD on each 25 hp motor, 460/60/3 

 See attached datasheet and page 3/10 in the HydoMPC-E specification for 
more information on integrated VFDs. 

o Control Panel includes the CU352 Pump Controller specifically designed to control 
parallel operation of multiple pumps 

o See detailed RFP requirements, installs, datasheets, proposal, specification and IOM 
manuals attached 

TOTAL Grundfos Primary Option (no adders) HydroMPC-E 2CRE-45:  $___45,779________________ 
 

RECYCLED  ALTERNATE OPTION:  CRE Pumps with Panel Mounted VFDs   GRUNDFOS  
WATER PUMP 
STATION 

 (1) HydroMPC-EC system for 475 GPM @ 100 psi to replace the existing recycled water 
system 

o (2) CR-45-3-1 pumps with standard 25 hp motors, 460/60/3 
o Panel mounted VFD which is the Grundfos CUE 

 See datasheet and page 3/11 in the HydoMPC-E CR specification for more 
information on the CUE, panel mounted VFD. 

o Control Panel also includes the CU352 Pump Controller specifically designed to 
control parallel operation of multiple pumps 

o See detailed RFP requirements, installs, datasheets, proposal, specification and IOM 
manuals attached 

TOTAL Grundfos Alternate Option (no adders) HydroMPC-EC 2CR-45:  $_______57,830____________ 
 
 
 



Recycled Water Pump Station Notes:
- WARRANTY: 24 months from start-up of equipment, or 30 months from shipment, 

whichever is sooner. 
- Freight included. 
- Haynes Equipment startup and training included. 
- Piping will be needed to connect discharge to current discharge  BY OTHERS. 
- Existing base can be reused if desired. 
- The manifold ISOs and mechanical couplings are by others. 
- There are options for dry run protection in the panel settings using different sensors or 

switches, but that feature can only accept one Digital or Analog Input to turn the system 
on/off when inlet pressure or water level is low. 

- The panels use fuses, not circuit breakers. This is a UL requirement for panels with the given 
VFD and at the given SCCR. 

- The panel options include surge arrestors, but lightning arrestors are not available. 
- Panels are Fan-cooled. There is No Heat Exchange or A/C included. 
- No PRV or tap for one included. 
- The MLE is nameplated for 480V +/-10% (UL listing), which falls short of 550V on the original 

spec. 
- The MLE system options does not and cannot include VFD Bypass switches. line reactors, or 

additional custom options on the alternative CUE system selection. 
- Some features on the panel based on the old spec are accessed through the controller 

settings (e.g. HOA, elapsed time, etc). 
- Phase/voltage monitor is on main power supply, not each pump. 

Thank you for your consideration of Grundfos recycled water skid as well as the Glasco UV system. 

Sincerely, 

Shawna Sorenson, Haynes Equipment Co. 



PROPOSAL REQUIREMENTS

KILL CREEK WATER RESOURCE RECOVERY FACILITY
UV Disinfection and Recycled Water Systems

Project WW2001

Proposals shall include all the separate sections identified in the following Sections
Requirements. Partial or incomplete submittals or submittals with responses in an order that does
not match that presented in the Section Descriptions below may result in disqualification.

Section 1. Experience and Qualifications

Describe the experience and qualification of the Vendor to include:

Number of years the Vendor has been in business.

( years)

Number of years the Vendor has been in the business of disinfection of municipal

wastewater with UV disinfection.

(22 years)

Listing of manufacturing facilities for equipment proposed for this project, the location of

these manufacturing facilities, and years in operation.

(Glasco UV, Mahwah, NJ 07430 (18 Years))

Sales for the model of equipment proposed for the past five fiscal years.

($ , , over the past 5 years)

Section 2. Description of Equipment Proposed

Describe, through use of technical drawings and technical literature, how the proposed equipment 
meets or exceeds the currently installed system requirements. The Vendor shall include a 
description of all auxiliary or support equipment and any warranties and services provided by 
Vendor. 

The Vendor shall provide in summary of proposed equipment a general arrangement drawing for
the City showing proposed layout for equipment systems, modules, AND ancillary equipment 
including ballast enclosures, power and light panels, and any other control or electrical 
equipment recommended. 

The following items shall be included but not limited in the equipment description summary and
general arrangement drawings: 

1
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Model number of UV equipment
System peak capacity in MGD
Number of UV lamps
Power consumption calculations for the proposed equipment
Panel and enclosure dimension
Electrical room dimensions and enclosure spacing
Calculations demonstrating the proposed equipment provides the UV doses as
required for disinfection.
Calculations showing head loss through UV modules under design peak flow
conditions.

Please the following documents:
(Scope of Supply: Page )
(Specification: Page )
(Drawing Package: Page
(UV DYS Calculations: Page )
(Headloss Calculations: Page )

Section 3. Experience with Installed Equipment

Provide the following data on at least five similar installations by Vendor of the equipment type or
model proposed with the following minimum information. At least five installations shall be located
in the United States and shall have at minimum, the same number of lamps as proposed for the
City and shall have been in service over two years. Additional installations may be submitted, and
the equipment installed at the other referenced installations should be of similar size and in a
similar application to that proposed for the Kill Creek Wastewater Resource Recovery Facility.

1. Plant Name/Location/Owner
2.
3. Date Installed or commissioned
4. Upstream treatment processes (i.e., primary, activated sludge, filtered, etc..)
5. Approximate hours run on equipment since installation
6. Disinfection performance obtained
7. Corrective maintenance history (warranty repairs, parts replaced under warranty, parts

purchased from manufacturer after warranty)

(Please see the Glasco UV Chamber Reference Document Page )
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Section 4. Preventive Maintenance Requirements

Provide a tabulation of preventive maintenance requirements that includes for each task:
1. Task description,
2. Frequency of task,
3. Estimated staff hours to perform the task,
4. Equipment, materials, and tools required to perform the task.

(Please see the Preventative Maintenance Document Page: )

Section 5. Service and Parts Facilities, and Service Staff

1. Provide if the service technicians full-time employees of the Vendor or contract services.

Haynes Equipment Company Full Time Employees

2. Provide the normal response time for on-site services from the time of order to the arrival
of a service technician.
(True Emergency: Same Day Response)
(Urgent Maintenance Issue: 1-2 Days)
(Regular Maintenance: Schedule 2 Weeks in Advance)

3. in the United States.

(Haynes Equipment Company 15725 Pflumm Road, Olathe, KS 66062)

List the parts-stocking warehouse locations in the United States.

(Glasco UV Manufacturing Shop and Warehouse: Mahwah, NJ 07430)

Are all parts for the proposed equipment type or model available at these

locations?

(All parts are available to order from Glasco UV Manufacturing Shop and

Warehouse)

Provide the normal lead time for delivery of parts from time of order,

(Most parts will ship within 1-2 weeks from time of order)

Provide a detailed list of spare parts included in the Vendor proposal.
Include current list price for each spare part sold by Vendor.

(Please see the Parts, Pricing, and Information Document Page: )
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and services provided in Vendor

Section 6. Schedule of Prices
1. Attach completely, Schedule of Prices for proposed equipment, included spare parts,

2. and
conditions suitable for giving to a bidding contractor for the installation construction
contract. This shall include initial equipment costs, guaranteed power consumption at
design average conditions, and guaranteed costs for replacement lamps, ballasts, and
intensity sensors. Vendor shall guarantee purchase price for lamps, ballasts, and intensity
sensors for five (5) years following the date of Substantial Completion of the equipment
installation construction contract.

3. The Vendor
bidding installation contractors who request them if the Vendor selected.

Please see the following documents:
(Scope of Supply: Page )
(Parts, Pricing, and Information: Page )

to all

Section 7. Start-up and Training
1. Provide start-up and training plans including minimum number and duration of startup,

testing, and training sessions and number of technicians per visit. Training plan should
include description of training including methods of instruction and sample handouts,
presentations or reference material.

Glasco UV Shall provide the minimum:

) day for installation support)
( day for testing.)
( 1) day for classroom training)

(Please see the Sample Training Slides: Page 3
)
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Scope of Supply

Qty

Two (2)

One (1)

One (1)

Spares

Description

NONCON reactors with internal heat management system. Cooling pumps will be
supplied. One cooling system per bank.

Bank - each bank having eight (8) UV modules each holding eleven (11) lamps.
Eighty eight (88) lamps. Sixty (60) tubes will extend through reactor.

Ballast Control Center (BCC) NEMA 4X modified Type 304 SS free standing enclosure.
Includes LEDs, Run Time and UV monitoring system.

System Control Center Allen Bradley PLC for alarming, bank pacing and other

transformer

UV Lamps 8
Ballasts 2
Operator safety kit 2
Cleaning kit 1
Operation Manuals 3
Field UVT Monitor
FEP TUBE

1
4

Commercial Offering

TERMS:

FREIGHT:

SUBMITTAL:

DELIVERY:

SITE START-UP:

TRAINING:

Net 30 days   10% upon approved drawings
80% upon equipment delivery (or upon notification of ready and holding)
10% upon start-up or within six (6) months from delivery, whichever first

Included in proposal

2 to 4 weeks after release of order

20 weeks after receipt of approved

Included

Included

PRICE: Equipment

START UP

SPARES

SHIPPING CRATES

$248,000

$7,250

$1000

$3,500

TOTAL $259,750

Items not included in our scope
a) Ventilation/air conditioning of shelter for electrical cabinet(s) to maintain indoor temperature below 104 F (if applicable; see actual

temperature limit for control cabinet).
b) Structure above UV modules to protect from direct heat as well as from inclement weather.
c) Mechanical installation labor for installing equipment, cabling and instrumentation.
d) Lightning surge protection and electrical ground connection.

7
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Proposal (Romeo Vela)

Gardner Kansas 

March 02, 2021 

NONCON-5000-8-11X60 (2) 

Ultraviolet Disinfection Equipment 

Part 1 General 

1.1 Definitions 
A. The definitions below pertain to this technical specification and do not alter any definitions

provided in other technical specifications.
1. The owner is the city of Gardner, Kansas.
2. The project is the Kill Creek Wastewater Treatment Plant.
3. The site is Gardner, Kansas
4. The Engineer is Glasco UV.
5. The Supplier is Glasco UV.

1.2 The CONTRACTOR is the firm contractually bound to the OWNER for providing and installing 
equipment and materials for the PROJECT specified in project documents. 

1.3 Work Included 
A. The CONTRACTOR shall furnish and install a complete flow through FEP tube reactor ultraviolet

disinfection system as described in this specification and as shown on the drawings. The
CONTRACTOR shall be responsible for equipment installation per directions of Glasco UV.
Glasco UV will be responsible for verification of system installation, start-up, testing, and
operation and maintenance training of the OWNER's personnel.

B. Glasco UV shall guarantee that the system shall be capable of disinfecting a maximum effluent
flow of 9 MGD as described in the water characteristics in Section 2.3 OPERATING
PARAMETERS., to reduce fecal coliform levels to a maximum of 200 CFU/100mL. The system
shall consist of two horizontal closed vessel operating units each capable of treating 4.5 MGD.

Part 2 Materials 

2.1 General 

A. The CONTRACTOR shall furnish and install a complete flow through FEP tube reactor ultraviolet
disinfection system as described herein. The system shall include two (2) flow through FEP tube
reactors each containing 155-Watt high output lamps/60 FEP tubes and a) combined ballast
control/system control enclosure.  The CONTRACTOR shall physically install the disinfection
reactors, and ballast control/system control enclosures 
drawings. The CONTRACTOR shall provide the power source, electrical conduit, power supply
and control conductors to the ballast control/system control, and equipment base supports. The
CONTRACTOR shall provide electrical conduit between the ballast control/system control
enclosure and UV units. Glasco UV shall provide, install and terminate all interconnecting cables
between the ballast control/system control enclosure and the UV chambers, and shall also be
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responsible for verification of installation including electrical hookup of equipment, start-up, 
and testing. 

B. Training
1. The CONTRACTOR shall be responsible for all costs providing Glasco UV

2.2 Acceptable Supplier 

A. NONCON based series of flow through FEP TUBE disinfection reactors have been
installed in multiple locations over the last fifteen plus years

2.3 Operating Parameters 

A. Effluent Parameters:
1. Fluid Evaluation: 62% transmission
2. BOD (5 Day): <30 mg/L
3. Total Suspended Solids: <30 mg/L
4. Fecal Coliform Count: 200/100 mL
5. Maximum Flow Rate: 9 MGD total (4.5 MGD per reactor)
6. Minimum Water Temperature: 33°F
7. Maximum Water Temperature: 90°F
8. Maximum Allowable Headloss Through Chamber: 9.068  (Per Reactor)
9. Minimum UV Dose 29.583 mJ/Cm^2 (At end of Lamp Life

B. Lamp Life shall be guaranteed for 13,000 hours on a pro-rated basis.  End of Lamp life shall be
defined to be when UV output of the lamp has decreased by 30%

2.4 Ultraviolet Disinfection Reactors 

A. FEP Tube UV Reactor
1. All module welded metal components in contact with effluent will be Type 304L/316L,

fluoropolymer and other non corrosive materials.
2. All metal components will be Type 304 stainless steel with the exception of the Lamp Rack

Assembly, which will be constructed of aircraft grade aluminum and be capable of sustaining
intermittent pedestrian traffic on the lamp racks.

3. All wiring exposed or unexposed to UV light within the UV reactor or electrical ballast

4. All wires connecting the lamps to the ballasts will be enclosed inside the frame of lamp rack
and not exposed to the effluent.

5. The effluent water will be conveyed through the UV reactor through fluoropolymer tubes.
All wetted components in the UV reactor will be: FEP, 304SS, PVC, ABS or other non-
reactive, non-corrosive material.

6. Within the ultraviolet reactor, FEP UV transmitting tubes are arranged in a horizontal and
vertical array. These FEP tubes are in a parallel mode and are attached at one end to the
inlet flow distributor sheet and to the outlet flow distributor sheet with appropriate leak
proof fittings. The FEP tubes will be adequately supported by integral mounting brackets.

7. The FEP tubes will be supported by aluminum holding structures.
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8. In between and around the FEP tubes, lamp rack assemblies will be placed in such a fashion
so as to provide uniform and adequate ultraviolet light intensity. The lamp racks slide in and
out between and around a row of FEP tube array.

9. Within the FEP UV reactor, all UV sensitive materials will be protected from the UV light.
10. The flow path of the wastewater will be through UV transmitting FEP tubes in such a way

that it is a minimum of 99% plug flow.
11. The flow of wastewater will be in sufficient turbulent mode; therefore, the Reynold's

number in each unit will be greater than 50,000 at peak daily flow. A turbulent flow will be
in such a way that it will constantly scour the inner walls of the AFP tube and help prevent
scaling or fouling.

12. The ultraviolet light reactor will be covered from five sides with stainless panels. The sixth
side (top) will have access doors. The lamp racks will be accessible through these doors.

13. The NONCON reactors have hinged covers that shut off the system when lifted.
14. The air temperature inside the FEP UV reactor will be maintained by means of heat

exchanger. The control of the lamp temperature will ensure optimum UV light emissions
from the UV lamp. The heat exchanger will ensure that no outside air or dust can get into
the UV reactor and settle on the AFP tubes and UV lamps. Temperature will be 107

15. Cooling of the UV reactor will utilize an air to air heat exchanger.
16. Each UV Reactor will consist of 1 bank configured.
17. Flow tube quantity 60 tubes per unit.
18. 11 Racks of UV lamps each with 8 lamps will be required. A total of 88 lamps per bank with a

total project of 176 lamps.
B. UV Lamps

1. UV lamps are low pressure high output type and operate at 155 watts. Lamps are available
from Light Sources, Inc (CT USA) and Hereaus Noblelight (GERMANY).

2. A low pressure, high output non-amalgam mercury vapor lamp of the hot cathode type.
Lamp is the GHO64T5L.

3. The filament will be of the clamped design, significantly rugged to withstand shock and
vibration.

4. Each lamp will produce at least 90% emissions at the germicidal frequency of 253.4 (254nm)
nanometers.

5. The power consumption will be a maximum of 155 input watts per lamp including ballast
losses.

6. The rated UV output at 253.7 nanometers will be a nominal 52 UV254
7. The rated UV efficiency will be a nominal 32% of actual lamp input wattage exclusive of

ballast losses.
8. Watts at 100 hours of operation.
9. The minimum UV intensity from the lamps will be >400 microwatts/cm2 at 1 meter.
10. Rated lamp life is 13,000 hours
11. Each lamp will be single ended. Each lamp will have a nominal arc length of 140 millimeters.
12. Each lamp has a minimum length of 1554 mm.
13. Each lamp will produce no measurable amount of ozone.
14. Each lamp envelope is made of quartz and is capable of transmitting at 90% of UV light at

254 nm.
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15. UV lamp base will be either ceramic or metallic
16. Electrical connections will be at one end of the lamp and have 4 pins, dielectrically tested for

2,500 volts.
17. During periods in the process when there is no effluent flow going through the UV reactor(s)

the UV lamps will be turned off.
C. UV Intensity Monitor

1. One (1) UV module in each UV reactor will be equipped with an ultraviolet intensity monitor
system.

2. The intensity sensors will be placed around a representative lamps around a FEP tube.
3. The UV sensors will sense 253.7 nm UV light and will provide a signal which will be displayed

on the system display panel.
4. UV sensor is solar blind.
5. UV sensor has a 4-20 mA signal which can be read remotely.

D. Automatic Cleaning Mechanism
1. Glasco UV shall not provide an automatic cleaning mechanism as it not required for the FEP

tube reactor design.
E. Temperature Sensor

1. A high heat shut off sensor shall be incorporated into each of the reactors for protection
against heat buildup under no glow or drained chamber conditions.  UV system to shut
down and alarm in event of wither of the above mentioned conditions.

F. Fluoropolymer Tube
1. The system will incorporate high clarity fluoropolymer tubing.  The tubes are made in the

USA from virgin grade fluoropolymer resins.
2. Resin material is high clarity in the UVC range. This is the peak transmittance range for UV

lamps to penetrate.
3. Tubes are rated from -99F to 450F.
4. Tubes are crack resistant.
5. FEP tubes are inert and resistant to chemicals and solvents.
6. FEP tubes are electrically neutral.  

most often associated with GE TYPE 214 quartz.
G. Inlet/Discharge Flow Distribution Boxes

stainless steel with a removable access hatch at both ends.
2. The UV system will have 18 et boxes.
3. The UV disinfection system will have flow inlet distribution that distributes wastewater

through the FEP tubes.
4. The UV system will have a 304 Stainless steel channel and will be non-corrosive.
5. Transition boxes  as venting and vacuum relief ports

for vent stacking.
H. Lamp Array Configuration

1. The lamp array configuration will be the uniform array with all lamps parallel to each other
and to the flow.
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2. The system is designed to avoid any immersion of UV lamps in the Effluent. The UV lamps
will be arranged around the outside of the FEP tubes in such a way that each water tube will
have no less than 6 lamps irradiating it.

I. UV Lamp Module Assembly
1. The UV lamp racks will be placed between rows of the FEP tubes.
2. The lamp racks will slide in and out within a track that will be attached to the main frame of

the UV reactor.
3. The use of cranes, hoists or other mechanical lifting devices is not required.
4. The lamp rack assemblies will be made from stainless steel.
5. Lamp rack assembly is capable of sustaining intermittent pedestrian traffic on the lamp

racks with no damage or deformation.
6. There are no quartz sleeves, O rings, Seals or waterproof connections required for installing

UV lamps onto the lamp rack assembly.
7. Electrical mounting sockets are attached to one end of the lamp rack.
8. The other end of the rack are slotted holes to slide lamps in and out during installation and

removal of lamps.
9. Quick power disconnects will allow quick disconnect of the lamp rack assembly to the main

power.
10. Lamp Racks are removable for service during plant operation without impacting Hydraulic

flow or effective disinfection.
11. Removing a lamp rack or module does not result in the disruption of the hydraulic flow.
12. Ballast required for each lamp rack will be incorporated in the Ballast Control Center.

2.5 UV Spectrophotometer 

A. A separate spectrophotometer will be provided by the UV equipment Glasco UV to be used in
the lab to determine the transmission value of the plant's effluent. The UV spectrophotometer
will remain the property of the OWNER.

B. The unit shall be a Real Tech UV254 P200 Photometer
2.6 Power/Control Equipment 

A.
1. Glasco shall provide a combined ballast control center & system control center.
2. The combined BCC/SCC will be constructed of stainless steel material and will be by

Hoffman.
3. A circuit breaker will be supplied with an external handle as to allow for system shutdown

without opening the enclosure.
B. Power Requirements

1. Electrical supply to the combined BCC/SCC will be 480V 3-phase.
2. Glasco will provide a stepdown transformer to lower the voltage to 230V.

C. Ballast Control Center
1. Glasco incorporates a combined ballast/system control center to operate the 88 lamps in

each of the two (2) reactors.

D. System Control Center
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1. Glasco incorporates a combined ballast/system control center to operate the 88 lamps in
each of the two (2) reactors.  The combined enclosure shall contain the following controls
and displays:
a. Lamp status indicator to verify each lamp is on.
b. LED UV intensity readout (%) with a "low UV" indicator.
c. Hours run meter.
d. Remote on/off cutout for external control of the respective lamp group.
e. Circuit breaker protection of incoming circuits.
f. Ground fault protection of lamp circuits.
g. Enclosure and chamber over-temperature protection.
h. Control of automatic cleaning mechanism, if fitted.

2.7 Section skipped in original specifying document 

2.8 Monitoring/Interfacing and Control Requirements 

A. The combined ballast control/system control enclosure shall contain the following signal for
remote monitoring and input signals for each reactor:
1. Chamber Running -- dry contact which closes when the cluster is energized.
2. Chamber High Temperature -- dry contact which closes if the lamp group has shut down due

to the following: chamber temp >113 deg F, cabinet temp >158 deg F.
3. Lamp Out--Dry contact which closes for the following: low UV, or lamp burnt out.
4. Chamber Transmittance 4-20 mA analog signal corresponding to the output of the UV

intensity monitor (inline with the UV monitor). This may be connected to a measuring device
with a maximum 250 ohm input impedance.

5. Chamber Ground Fault Detection--A dry contact which opens when the lamp group is shut
down due to ground fault.

6. Wiper Malfunction--a dry contact which closes if the cleaning mechanism malfunctions.
B. Control Scheme-Flow Pacing:

1. The UV system remote control and indication shall be via the Treatment Train Remote 1/O
Cabinet (TT1Rl/O) located inside the Blower Building. The 1/O board will be connected to
the main PLC that is incorporated in the Plant's SCADA system. Automation of the UV
disinfection process will be accomplished using the effluent flow meter, located at the UV
Building, to flow pace the UV equipment and control the On/Off operation for each bank of
bulbs.

2. A 4-20 mA signal will be input into the SCADA system from the effluent flow meter. Based
upon the instantaneous flow rate the, the SCADA system shall be programmed to either
start or stop a lamp group(s), or open or close a motor operated weir gate to allow flow to
enter the required UV chamber(s). The UV chambers shall be setup for a lead-lag-type
operation. After each 7-day period the lead chamber will switch to help ensure uniform
lamp usage between the different UV chambers. When the lag UV chamber is brought
online due to high flows, the lag lamp group(s) shall be energized upon the initiation of the
opening of the lag weir gate. De-energizing of the last bank of bulbs shall be initiated upon
closure of the lag weir gate. Each UV chamber shall be equipped with floating-ball-type level
switches as shown on the drawings. These switches are provided and installed by others.
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The signal from the switches shall be input into the UV control panel and There shall be a 
permissive for energizing the UV bulbs. The float switches are intended to ensure that the 
UV bulbs are not energized until after full immersion. 120VAC, 1PH interrogation voltage for 
the switches shall be from the UV control panels, and closure of the switch contact shall be a 
necessary permissive for lamp energization. 

3. The following flow pacing scheme shall be programmed into the SCADA control system:

Our NONCON reactors will be energized at full power when their associated gate is open.
Glasco UV cannot shut groups of lamps in individual reactors because all of the tubes will be
flooded at all times. The Glasco UV PLC will lead lag between chambers, lead lag timing will
be operator defined at the panel.

FLOW 
MGD POWER SET POINT 

CHAMBER 
ONE 

CHAMBER 
TWO 

SCADA WEIR GATE(S) 
CONTROL 

0-3.0 100% ON OFF OPEN/SHUT 
3.1-4.5 100% ON OFF OPEN/SHUT 
4.5-6.00 100% ON ON OPEN/OPEN 
6.0-9.0 100% ON ON OPEN/OPEN 

2.9 Spare Parts 

The Following Spare arts shall be included as part of the equipment to be supplied:
Eight (8) Lamps

 ( ) FEP Tubes

Part 3 Warranties 

Glasco UV Shall provide a written warranty that provides for 

1. The SYSTEM shall be free from defects in materials and workmanship for a period of 12 months
from Final Acceptance of the system, or 18 months from shipment, whichever occurs first.

2. Lamps shall be warranted for a period of 13,000 hours operating time under normal operating
conditions.

3. The lamp warranty shall cover the full replacement cost for the first 1,000 hours of operation.
4. The lamp warranty shall cover the lamp replacement cost on a prorated basis after 1,000 hours

operation.

Part 4 Start Up 

Glasco UV will provide start up services.
Glasco UV will sign off on forms provided that indicate contractor installed and configured UV
disinfection system in a proper manner.
Glasco shall provide the minimum:

 ( ) day for installation support
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3. One (1) Day for classroom training.
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To be located on ground level of the UV building, replacing existing control panels
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These NONCON units will replace current 
reactors.  
 
North staircase needs to be rotated 90 
degrees and relocated to go down to the 
north of the walkway.  This has been 
deemed acceptable by the plant 
personnel. 
 
Also see Note on bottom left of page.

Top View of UV Room

North
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UV DYS DOSE CALCULATIONS 

126 Christie Avenue � Mahwah NJ 07430 � USA -  201 934-3348   Fax 201 934-3388   glascouv.com   info@glascouv.com

Peak FLOW 4.5 MGD 
NONCON-50000-11-8 X 60 
Calculated by: Romeo Vela Director of Engineered Products 
3/1/2021 

4 <-type 4176 Disinfection  R 18.0779221 Vv(gal) ---
GHO64 Lamp Style 58 Width (in) from LengthArc 16,787

52 UVwatts (W), at 100hrs us 3 Length (in) <--boundary (test point here)
58 LengthArc (in) to Width 24 Height (in)

31.8 (in)diam equiv. 4,576 uvWattsTotal
3 Spacing in Height (in) 0.94488 Quartz OD (in) 24.96 Reactor Density (W/gal)
8 LAMPS PER MOD. 325.36 Quartz Volume (CuIn) 0.68 UV Load (GPM/W)

88 Total(lamps) 3850.64 Void Vol (CuIn 16.67 VoidVol(gal)
4,500,000       Gallons Per Day 3,125.00      gpm

11 MODULES 42357.1 Vv(cu.in) 183.36 Vv(gal)
409,091 Flow (GPD) per rack
284.09 Flow (GPM) per rack 90% % trans.,qtz 62% UV Transmission %

4.73 Flow (GPS) per rack 90% Eff.,lamp 0.204 absorbance unit/cm
3.52 Retention Time (sec) 41.8453 Vel(cm/sec) 0.41845306 0.47 Absorption Coeff (1/cm)

Module:
Test Point on "Length" boundary, "even" with 2nd lamp...

distance (in) to lamp 
#:

x (in) y (in) I diss 
(W/SqIn)

I trans 
(W/SqIn)

Idiss* 
absorpted

Isum  
(W/Sqin)

Isum(uW/
Sqcm)

Dosage(u
WSec/SqC
m)

18.06 8 1.5 18 0.0 0.0 0.0 0.1 8,403 29,583

Dose achieved 29.6 mJ/cm2 
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UV HEADLOSS CALCULATIONS 

126 Christie Avenue � Mahwah NJ 07430 � USA -  201 934-3348   Fax 201 934-3388   glascouv.com   info@glascouv.com

Peak FLOW 4.5 MGD 
NONCON-50000-11-8 X 60 
Calculated by: Romeo Vela Director of Engineered Products 
3/1/2021 
Total head-loss= 9.068� 

MINOR LOSS
GPM Number of pipes Pipe diameter (inches) Minor loss coefficient velocity (ft/s) Head Loss (inches)

3125 1 18 1 3.940 2.895
3125 60 2.375 0.5 3.772 1.327
3125 60 2.375 1 3.772 2.654
3125 1 18 0.5 3.940 1.448

Total Minor Loss (inches): 8.323

FRICTIONAL LOSS

Length pipeHazen Williams conGPM through each tube Inside hydraulic diameter (inches) Friction loss (inches)
7.145 150 52 2.875 0.745

Total frictional loss of system: 0.745

Total Head 9.068

27



NONCON REF RENCES

1. Lower Frederick WWTP: NOCON-5000-5-7X20
Schwenksville, PA 19473
Contact: Tom Manning
Phone: 610-587-4261
Install Date: 3/14/18
Peak Flow: 1.4 MGD
Upstream Treatment Process: SBR
Approximate Run Hours: 25,872
Disinfection Performance: Fecal Coliform 200/100 mL
Corrective Maintenance: Standard lamp change after 12,000 hours

2. Newport Borough WWTP: NOCON-5000-5-12X40 (2)
Newport, PA 17074
Contact: Chris Burkholder
Phone: 717-572-2911
Install Date: March 17, 2020
Peak Flow: 3 MGD (Per Reactor)
Upstream Treatment Process: SBR
Approximate Run Hours: 8,256
Disinfection Performance: Fecal Coliform 200/100 mL
Corrective Maintenance: Lead-lag bank operation no lamp change required yet

3. Owego WWTP: NOCON-5000-11-8X60
Owego, NY 13827
Contact: Chris Wood
Email: woodc@hunt-eas.com
Install Date: August 12, 2018
Peak Flow: 4 MGD
Upstream Treatment Process: SBR
Approximate Run Hours: 22,248
Disinfection Performance: Fecal Coliform 200/100 mL
Corrective Maintenance: Added vent stacking & standard lamp change after 12,000 hours
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4. Arrowhead Sewer Company: NONCON-5000-3-8-12
Pocono Lake, PA 18347
Contact: John Rehm
Phone: 570-216-1612
Install Date: 4/01/2015
Peak Flow: 1.04 MGD
Upstream Treatment Process: Purestream BESST System
Approximate Run Hours: 51.744
Disinfection Performance: 200/100 mL
Corrective Maintenance:

5. Viton WWTP: NONCON-5000-6-8X30 (U)
Viton, IA 52349
Contact: Craig Walker
Phone: 319-472-3353
Install Date: 4/17/17
Peak Flow: 5.0 MGD
Upstream Treatment Process: Conventional activated sludge
Approximate Run Hours: 33,816
Disinfection Performance: Fecal Coliform 126/100 mL
Corrective Maintenance: Standard lamp change after 12,000 hours

6. Gladbrook WWTP
Gladbrook, IA 50635
Contact: Mark Lowry
Phone: 641-328-4467
Install Date: 11/29/2016
Peak Flow: 1.63 MGD
Upstream Treatment Process: Lagoons
Approximate Run Hours: 37,152
Disinfection Performance: Fecal Coliform 126/100 mL
Corrective Maintenance: Standard lamp change after 12,000 hours

7. Fairbank WWTP: NONCON-5000-3-5-8 (2)
Fairbank, IA 50629
Contact: Brian Delagardalle
Phone: 319-240-8065
Install Date: 9/12/2016
Peak Flow: 0.50 MGD
Upstream Treatment Process: Aeromod (activated sludge package plant)
Approximate Run Hours: 39,024
Disinfection Performance: Fecal Coliform 126/100 mL
Corrective Maintenance: Standard lamp change after 12,000 hours
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NONOCON Preventive Maintenance: 

1. Once a month the cooling loop fluid level shall be inspected.  Make sure the volume of cooling
fluid in the reservoir is set to the proper level.  This shall take less than 1 hour with basic
hand/power tools.

2. Coolant within the cooling loop system shall be flushed and replaced once every 5 years.  This
shall take a single person 1 hour with basic hand/power tools.

3. The pumps powering the heat exchanging system shall be replaced every 25,000 hours. This
shall take 4 hours with basic hand/power tools.

4. Tubes shall be inspected every 3 months.  This shall take less than 30 minutes.
5. If needed based on the inspection, auxiliary cleaning of the tubes shall be done once a year.

This shall take 5 hours with the provided brush.
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PARTS AND INFORMATION GUIDE

__________________________________________________________________________________

PROJECT NAME: GARDNER
SYSTEM NAME: NONCON-5000-11-8 x 60

ITEM PART #
QTY 

BANK DESCRIPTION LIST
Ultraviolet lamps L-020760 88 Replace every 12,000 hours, HO $100

FEP Tube M-80024T-86 60 Fluoropolymer Tube $300
Ballast E-06070B 44 Lamp Drive Ballast -230V $650

Band Clamp M-0250TC 120 Replace if defective $8.75
FEP Tube O-ring M-75346O 120 Replace if defective $2.00

UV Monitor E-10624M 1 1624 Digital UV Monitor Board $500
UV Sensor E-4060SM 1 Photodiode UV Sensor $475
Lid Piston M-47008R 4 GAS Door Piston $33.00

Pump M-20000P 2 Heat Exchanger Pump $377.00

Glasco Ultraviolet
126 Christie Avenue
Mahwah, NJ  07430

(201) 934-3348  Fax (201) 934-3388
www.glascouv.com
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Operator Training 
NONCON

www.glascouv.com
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GARDNER, KS

Reactors

Modules per reactor

2 Each 4.5 MGD

11 modules each with 8 lamps 88 lamps
per reactor and 176 total.

Flow rate 9.0 MGD total (4.5 per reactor)

Discharge permit 200 fc/100 ml

Water transmission 62 %

Tubes FEP Fluoropolymer

System control PLC
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NONCON Wastewater
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NONCON
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NONCON FEP Tubes
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NONCON FEP Tubes
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How does all of this work? (1 of 2)

It is hard to tell what is happening inside the system. As water enters the unit and flows through the tubes, 

it is exposed to UV light, which is invisible to the naked eye. The light comes from specialty mercury vapor 

lamps. The lamps are protected from the water by the use of clear like tubes, called quartz sleeves.

The UV light destroys the microorganisms ability to reproduce by scrambling the DNA/RNA. This prevents 

reproduction.

Sizing is based on a peak flow rate, the quality of the water (UV Transmission %) and the required discharge 

permit. Based on those inputs and a safety factor, a certain number of lamps are used.

Once through the UV system, the water goes to discharge. At this point, periodic samples are taken to 

insure that the permit is being met.

While the technology is very effective in disabling microbes, it does require maintenance and inspection.
The tubes can foul due to impurities in the water. Some bio slime can stick inside the tubes and they may need to be brushed 

periodically.
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How does all of this work? (2 of 2)

The UV lamps need to be replaced every 12,000 hours.

To help manage the system, a UV sensor has been placed inside a dedicated module. This sensor 

reads the actual UVC output at 100% from new. In the event of dropping, it could be aging lamps, 

lower transmission effluent, fouling of tubes or something else. This is meant as a helpful tool, but a 

low reading or a Zero reading may not indicate that the system is not working. The % on the meter 

has nothing to do with the kill.

UV lamps are meant to be used 24 x 7, but they do have the ability to be cycled On/Of during the day.

In the event of low flow or no flow, the UV system may become overheated. System has built in cooling 

to accommodate this.

The UV system is powered from a remote Ballast Control Center / System Control Center. The main 

component is the ballast. This electronic device needs to be cooled. Fans and filter need to be 

inspected regularly.
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About UV Light Disinfection

UVC light damages DNA

2 54 nm wavelength most effective

Dosage expressed millijoules/cm2 ( mJ/  

cm2)

Sizing Intensity (mW/cm2) x Contact 

Time (sec)

Chlorine is concentration (mg/L) x Contact 

Time (minutes)

Typical Dosage 3 0 mJ = 3 0 ,000 u W s /  

cm2
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UV Light Disinfection
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Microorganisms

E-Coli
Salmonella
Legionella
Virbrio Cholerae
Fecal Coliform

Hepatitis
Poliovirus
Coxsackie
Rotavirus

Giardia
Cryptosporidium
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E-Coli (bacteria) Common

1.5 mJ

2.4 mJ

4.1 mJ

90% (1 log)

99% (2 log)

99.9% (3 log)

99.99% (4 log) 5.6 mJ

MOST Systems Sized at 3 0 mJ
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Wastewater Configurations

VerticalHorizontal ChamberFEP Tube

NONCON is being used. FEP tube systems are the lowest maintenance of any of the 
systems due to the non stick of the TEFLON tubes. Unlike quartz based systems, 
that plate materials (iron, manganese, etc), the tubes remain clean and the lamps 
are not in the effluent.

44



Safety

UV light is dangerous - you must protect your eyes and  

skin.

Electricity is present in the Ballast Control Center and 

the chamber. Always Power Off and lock out system.

Lamps if broken can be sharp. Wear gloves.

Units are pressurized. No work should be done unless 

depressurized.
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What Comprises System?

Major Components

FEP Tube Reactor

UV modules

Remote electronics power and control UV lamps

UV monitoring sensor
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UV Lamps

Low pressure mercury
High output 90%+ output in 

254 nm

12,000 hours

Rated in watts & UVC watts

Solarizes (darkens) end life

Sharp if broken
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Ballast Control Center48



Ballasts

Mercury (Hg) Vapor Lamps require a ballast 

to operate

Converts line current into the proper 

voltage, amperage and waveform

Provides proper warm up and cool down

Built in protection and controls (input power 

quality correction, end of lamp life, dimming)

Needs to be kept cool and dry

Life >10 years

Ballast Control Centers house ballasts
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UV Monitoring

A UV Sensor monitors output of a 

lamp offer lifetime (new 100%)

Some sensors view an array of 

lamps and are auto cleaned -

others monitor a single lamp

Low UV reading may mean (lamps 

aging, fouled tubes or changes in 

wastewater quality)
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NONCON REACTORS
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Start Up Checklist
Prior to Start Up:

Verification that components have been received

Verify that lamps are not damaged

Install UV lamps Install UV sensor

Verify that Ballast Control Center power is accurate

Power On UV System

Operate system breakers for individual modules

Check air flow in BCC and in NONCON reactor
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Start Up Checklist (2)

Check to see if all lamps are working via PLC or lamp 

indicators

Check to see that system is recording hours

Check to see UV monitors output

Calibrate with new lamps in the wastewater to 100%
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Training Checklist
Training:

How to install lamps and tubes

Preventing seal failures

How to Power On/Off ,breakers and disconnects

How to drain and pressurize

How to check the fans or air handling system

Check compressor for oil and maintenance

How to access and clean tubes with brush

How to re-calibrate the UV sensor
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How UV Systems are Sized
Basic information required:

Peak Flow

UVT%

TSS

BOD5

Fe

Influent

Discharge Permit

Location

Peak instant flow rate (avg and min)

UV % transmission of effluent (typ 60-99%) 

Total Suspended Solids (<30 mg/l) 

Biological Oxygen Demand (<30 mg/l)

Iron Level (<0.3 mg/)

Count in (???,??? mpn/100 ml) Usually unknown

?? / 10 0 ml 

(indoor or outdoor)
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How To Size

Methods for sizing

Bioassay (biology)

Systems biologically tested

Always used for municipal drinking water

EPA Point Source Summation Method UV DIS (light physics)

Uses flow rate, UVT, lamp spacing, lamp output, end of lamp life, fouling

CON: UV can overstate their lamp output and the lamp life. This 

makes it harder for engineers to design specifications
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For further information

info@glascouv.com 
www.glascouv.com
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